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Millions of flight hours logged by over 10,000 units 


Here is unequaled experience! More than 20 models 
of Sundscrand Constant Speed Drives for aircraft elec- 
trical systems have been designed, built, and installed 
on virtually every major type of aircraft. That's the 
record for the last 10 years. Total installations passed 
the 10,000 mark some time ago. 

What's behind these records? Two factors stand out: 
Proved reliability and unexcelled performance. The 
millions of flying hours logged by the many models 
used in reciprocating, turbojet, and turboprop engines 


attest to the reliability. Custom design of each instal- 
lation insures top performance. 

To these facts add the assurance of prompt and thor- 
ough service from Sundstrand representatives located 
throughout the free world, and you will see why Sund- 
strand Constant Speed Drives are being used on so 
many first-line military aircraft today. You'll see, too; 
why so many of tomorrow's exciting new aircraft- 
including the new jet airliners— are specifying 
Sundstrand. 


SUN DSTR AN ID AVIATION 


CONSTANT SPEED DRIVES • AIRCRAFT ACCESSORIES 



ICE— and its attendant hazards— have, 
;e the beginning of flight, impeded the progress 
of all-weather flight. Now, when our very survival may depend 
upon aircraft aloft in any weather, comes the modern 
solution to this age-old problem— the Iceguard by Goodyear. 
Here is / ally proved, foolproof ice protection for aircraft 
—for propellers, wings, empennage— for air scoops, antennas, pipe 
and conduit— for any surface— any size, any shape. 



No matter what the size, no matter how complex the contour, no matter how tough the problem— here is 
fully automatic, electrothermal ice protection with the Iceguard by Goodyear— long a pioneer in aviation. 


For details write: Goodyear, Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California 


ICEGUARD 


Pioneer Ice Protection by 
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Montgolfier’s vanguard project 


A sheep, a duck, a rooster— the first payload carried aloft for 
atmospheric research. Louis XVI, his queen and his court, 
were astonished witnesses as Joseph Montgolfier's smoke- 
filled balloon rose in majesty 1500 feet over Versailles. The 
passengers? unharmed (except the rooster, kicked by the sheep). 
Project Vanguard, 1957, is an equally momentous "first" — 
an attempt to place a 21-pound satellite in an orbit 300 miles up. 

Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vital second-stage propulsion systems for Vanguard 
launchings during the International Geophysical Year. 
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Solar skills help produce 
guided missiles in quantity 



GUIDED MISSILES REQUIRE imaginative engineering 
and precision fabrication with unending emphasis 
on quality. Solar has stressed these attributes for 
decades in designing and building aircraft compo- 
nents of tough alloys for use under stringent service 
conditions. In addition, Solar’s direct activity in 
missile programs extends from research and develop- 
ment work through to volume manufacture of com- 
ponents— such as current fabrication of fuselages for 
the air-to-air Hughes Falcon. For more information 
on Solar’s missile production capabilities, write Dept. 
C-115, Solar Aircraft Company, San Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 




NOW THE DFA-70— SMALLER, LIGHTER WITH GREATER 
ACCURACY, HIGHER SENSITIVITY 


Here’s another big advance in automatic 
direction Rndcrs from Bendix ... the all- 
new DFA-70 system. It provides greater 
accuracy and higher sensitivity that make 
possible +2 degrees bearing accuracy 
with input signals as low as 12.5 micro- 
volts. 

Only 3*2 ATR, the DFA-70 utilizes sub- 
chassis construction for simplified main- 
tenance. Electrical tuning with digital 
indication eliminates tach shafts and 
permits the control panels to be located 
as far as 50 feet from receiver. Sense lines 
up to 35 feet can be used or up to 60 feet 
with slight modification. Other outstand- 
ing features include narrow-band Consol 
reception, ARINC Class I ruggedized 


tubes throughout, and new circuitry that 
minimizes precipitation stadc. 

Bendix ADF has been the “standard of 
the industry” since radio direction finder 
equipment was first introduced. From the 
MN-26/MN-31 to our present DFA-70 
system, Bendix has pioneered and devel- 
oped most of the advancements in auto- 
matic direction finding navigation systems. 

For complete information and speci- 
fications about DFA-70, write Bendix 
Radio, Aviation Electronic Products, 
Baltimore 4, Maryland. Or contact: West 
Coast— Bendix Radio, 10500 Magnolia 
Boulevard, North Hollywood, California; 
Export— Bendix International, 205 East 
42nd Street, New York 17, New York. 



Bendix Radio Division 
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Maximum safety for 
DC-7CS with 



1 landing gear of the ever larger and faster modern 
1 Retreads provide an extra margin of safety, 
are a patented tread expertly built for efficient tubeless-tire performance, 
e in use by more airlines the world over than any other tread and 

n unsurpassed record of safety. By virtue of more landings 
ire treads per casing, Thompson Retreads offer you 
oth safety and unmatched economy. 





from Land 


...to Wafer 


...to Snow 


Mission for Pantobase 


For a large transport to load at a stateside supply depot, take off from 
a conventional runway, stop at a remote Alaskan radar station requir- 
ing landing and take-off from a lake, and finally deliver supplies and 
personnel to the DEW line, at the exact spot where they are needed 
regardless of landing surface, is not asking for miracles-just Stroukoff 
Pantobase. With Pantobase you simply lower the proper landing gear 
for the surface, whether it is ice, snow, slush, mud, soft ice, water, sand, 
unimproved terrain or a conventional runway. With Stroukoff Panto- 
base, all the -world is an airport. 


Achievement is a tradition at Stroukoff. Leaders in the development 
and design of cargo and transport aircraft, Stroukoff offers challenging 
opportunities to engineers in many fields. Send complete resume and 
salary requirements to our personnel manager. 
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LEADS 

i MISSILE FIELDS 

Airborne Telemetering 
Components and Systems 
Telemetering Receiving Stations 
Missile Field Testing 
Missile Test Equipment 
Missile Guidance 
Radar Beacons 
. .[CUSSED -V • ' V- 


STILL THE LEADER . . . 

From Bumblebee to Atlas Bendix-Pacific has played an increasingly 
important role in missile telemetry. Since 1946, a steady progression 
of Bendix-Pacific accomplishments attests to this leadership. Today 
Bendix-Pacific know-how, earned through ten years of progress, 
can provide you with the most effective telemetering components 
or systems to satisfy your most difficult problems. 

A qualified engineer is available to discuss your problems with you. 


EAST COAST OFFICE: P.O. BOX 391. WILTON, CONN. • OATTON, OHIO - 120 W. 2nd ST. • WASHINGTON, D.C. - SUITE 803. 1201 "K" ST.. N.W, 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC. LTD.. MONTREAL 9 • EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17 




The Real Reward is Here 

for the Production Design Engineer 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 
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FOR WIDER APPLICATION 


Model 200-A uses an input oF 10,000 


put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 
Model 200-B, used for D.C. signal input, 
has full scale sensitivities of 5 milli- 
volts and an input impedance of 1,000 
megohms. Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation. Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new. sim- 
plified pen of one-piece design-used for 
point or continuous plotting— eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors. Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique ‘‘Floating Gear Train!' 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 
visibility ... is completely illuminated. 


These fast, dependable general purpose 
plotters feature 0 . 1 % accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers, 
data handling systems, wind tunnel, mis- 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers. Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write today for details. 


HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 
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How famed turbo-prop aircraft 
are working for 


TCA 



EDOEDCDE 
CD CD CD CD CD CD CD 

OO0DD(DD0 srmrn 
oocdcdcdoocdcdbSmiii 


LOWEST 

break-even “load factor” 



HIGHEST 

average “seats sold” 

TCA reports the Vickers Viscount is its “most economical 
aircraft.” The combination of this low break-even load 
factor (based on direct costs) and high actual "seats sold” 
average has made the Viscount a resounding success in 

turbo-prop 

VICKERS 
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Trans-Canada Air Lines’ Viscounts have met with unpreci 
passenger approval. As a result, passenger traffic has soared . . . ar 
’ ’ ' :tor on TCA Viscounts in the first 


TCA operation. TCA’s experience with the turbo-prop 
Vickers Viscount is typical of dozens of other airlines 
throughout the world. United States Sales Representa- 
tive: Christopher Clarkson, 1 0 Rockefeller Plaza, N. Y. 
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EDITORIAL 


Ostrich Heads in the Sand 


On page 33 of this issue, we are publishing a picture of 
part of the crowd of 3,000 people, many of them 
equipped with cameras, who witnessed the first flight of 
the Convair XB-38 Hustler supersonic bomber at Ft. 
Worth, Tex., in October. These people were watching 
the flight of a large— 140,000 lb. gross with 53 ft. wingspan 
—aircraft from public property adjoining Carswell AFB. 
This area is open to anybody regardless of nationality or 
citizenship. At this writing more than two months 
after this flight, the Defense Department has not yet 
released photographs of the XB-58. 

On page 26 of this issue we report on the performance 
of two U. S. manufactured interceptors— the Grumman 
F11F-1F and the Lockheed F-104A— that are capable of 
recapturing the world speed and altitude records for this 
country. The general performance brackets of these two 
fighters are no secret to any one with a type of “ham” 
radio readily available commercially. Yet the Defense 
Department is still officially pretending that the general 
performance characteristics of these fighters arc secret. 

Several weeks ago, the Defense Department refused for 
more than 24 hours to confirm the fact that a Northrop 
Snark guided missile had failed to respond to guidance 
controls and continued on a 3,000 mile flight until it 
crashed in Brazil. This Defense Department “no com- 
ment" came after the accurate publication of the story 
by Marvin Miles in the Los Angeles Times and despite 
the fact that warnings to commercial airliners that the 
missile was out of control at 40,000 ft. altitude in a 
specific area were being broadcast through standard air- 
ways channels. 

All of these incidents are characteristic of the ostrich- 
like attitude by Department of Defense level public rela- 
tions officials who complacently bury their heads in the 
sands while the facts fly by overhead. It is this lack of 
realism on the part of the highest level of the Defense 
Department-far above the level of individual military 
services— that has inspired almost universal contempt for 
their policies and general disregard of their advice by the 
working press. 

The three examples cited above are just the most re- 
cent and most flagrant disregard of reality by Defense 
Secretary Wilson’s public relations staff in their handling 
of public information from the Pentagon. The Defense 
Department rulings that tried to prevent this information 
from reaching the public prints obviously denied nothing 
to enemy agents interested in these subjects. The onlv 
people to whom Mr. Wilson's aides really denied this in- 
formation was a large portion of the American people who 
furnish the dollars to pay for their national defense estab- 
lishment. That this denial was onlv temporary is due to a 
flourishing, aggressive press whose members refuse to be 
impressed by basic stupidity even when cloaked in re- 
sounding bureaucratic titles and refuse to be intimidated 
by threats and bluster even though it emanates from the 
highest level in the Pentagon. 

During the past several years, there have been a variety 
'of governmental groups investigating the alleged “leaks” 
of military secrets in the public prints. Each group set- 
tled on a different scapegoat. Some felt bullying aircraft 
manufacturers would solve the problem. And the manu- 


facturers are certainly bullied and chivvied ceaselessly by 
the Pentagon public relations' bureaucrats until even the 
middle initials of second tier vice-presidents must appear 
to be top secret. Some felt hauling reporters before grand 
juries to testify on their sources of information was the 
answer. Another proposed solution urged retaliation 
against military officers suspected of telling the taxpay- 
ers what is happening to their billions of defense dollars. 

With one exception none of the groups have pointed 
the finger of blame where it really belongs— on the stupid 
and unrealistic policies of the office of the Secretary of 
Defense. This exception has been the congressional sub- 
committee, headed by Rep. John Moss (D.-Calif.), that 
has been probing into government information policies 
for some months. The recent testimony of Defense De- 
partment public relations officials before the Moss sub- 
committee strongly reinforces the thesis outlined above 
that unrealistic stupidity is the first iron curtain that 
, must be dissolved if the American people are ever to 
truly find out what happens to their billions of defense 
dollars and whether they are really getting sufficient, effi- 
cient defense equipment to truly protect them and their 
allies in the age of atomic airpower. 

Expansion in Southwest 

Aviation Week is establishing a new editorial office in 
Dallas on Feb. 1 to provide on-the-spot staff coverage of 
the expanding aviation industry in Texas and the south- 
western states. This action continues Aviation Week's 
policy of editorial expansion tailored to meet the chang- 
ing needs of the industry' it serves 
and is heartily endorsed by the pub- 
lisher of this magazine, Robert W. 

Martin. Jr. 

The southwestern editorial office 
of Aviation Week will be headed 
by Craig Lewis, now a transport 
editor in our Washington office 
specializing in coverage of the Civil 
Aeronautics Board and the economics of the air trans- 
port industry. This office will be located in the McGraw- 
Hill Publishing Co. quarters at 1020 Adolphus Tower 
Building on the corner of Main and Ackard Sts.. Dallas 
2, Texas. Mr. Lewis is a veteran of four and a half years 
in McGraw-Hill editorial service. He is a graduate of 
the University of California at Los Angeles and has been 
with Aviation Week for two and a half years. 

Establishment of an Aviation Week editorial office in 
the Dallas-Ft. Worth area is recognition of the growing 
importance of Texas and the Southwest to the future 
of aviation. With such great firms as Chance Vought, 
Temco, Convair. Bell Helicopter Corp., Braniff Airways, 
Slick Airways, Southwest Airmotive, Dallas Airmotiveand 
others already operating in the area and the expansion in 
business flying and avionics and missile activities, there 
is little doubt that the Southwest is destined to play an 
important role in the future of aviation. And Aviation 
Week will be there to provide more of the on-the-spot 
type of coverage by staff experts that has made it the lead- 
ing publication in its field. -Robert Ilotz 




DEPENDABILITY. . . 


6. Propeller Hub (Steel) Igth. 17" Wgt. 430 lbs. 

7. Piston Engine Crankshaft (Steel) Lgth. 48" Wgt. 316 lbs. 

8. Jet Engine Compressor Wheel 

(Titanium) Dia. 24" Wgt. 191 lbs. 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 


Wyman-Gordon Company 

Established 1883 

INGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS • DETROIT, MICHIGAN 
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BENDIX DUAL GENERATOR SYSTEM HELPS MAKE 
LOCKHEED F-104 WORLD'S FASTEST FIGHTER 


Jet-Age Advantages Offered By Bendix System: 


High-temperature AC generator: 20 KVA, 400-cycle, 3-phose 
unit operating in 4800 to 7200 rpm range. Generates 1 20/208 
volts. Exceeds Class "C" military requirements. Advanced de- 




Automatic control panel: Hermetically sealed, environmental- 
free unit provides complete system control. Pilot operates entire 


Supplying electrical power to the Air Force’s top-per- 
forming Starfighter is a job calling for all-out perform- 
ance and reliability. 

The Bendix AC generator setup aboard the F-104 is 
a dual system, with cither system able to handle the 
entire electrical load alone, if necessary. Developed by 
Bendix Red Bank Division, the system has many ad- 
vanced features and advantages (see adjoining column) 
that enable it to answer the many difficult problems 
arising from the complex needs of an airplane that can 
climb with the speed of sound. 

Our experience, manpower and facilities have produced 
many “firsts” and “bests” in the aircraft generator 
system field. Perhaps we can come up with a better 
answer to your needs, too. red bank division, bendix 

AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 
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Washington Roundup 


Missiles and Fiscal '58 

Most definite statement concerning USAF's Fiscal 1958 
budget plans was made last week by Chief of Staff Nathan 
F. Twining who said 55% of Air Force procurement 
money will be spent on missiles. By 1961, Twining 
anticipates that the split will be 50-50 between aircraft and 
missiles. Obviously, the figures reflect more rapid devel- 
opment progress and increased production orders for mis- 
siles. In Fiscal 1957, SI -3 billion was allotted for the 
procurement of pilotless weapons. 

the challenge missiles now offer the Air Force as the 
time nears when they must be fully integrated into 
combat units. “Our problem," he said, "will be one 
of when and how to substitute missiles for aircraft with- 
out endangering our security at any time along the line. 
Just as new aircraft have led us to certain changes in 
our organization structure, it is more than likely that 
missiles will create the need for entirely new structures.” 

Pyle, CAA Administrator 

Look for White House announcement of the appoint- 
ment of James T. Pyle as Administrator of the Civil Aero- 
nautics Administration. Pvle, who has been serving as 
acting administrator since the death of Charles Lowen 
last September, had not figured strongly as a candidate 
for the post although his record in implementing the 
CAA three year plan for federal airways is one of the chief 
reasons behind his appointment. He was named deputy 
assistant to Lowen on March 20 after serving as special 
assistant to the Assistant Secretary of the Navy for Air 
since 1953. A graduate of Groton School and Princeton 
University, Pyle holds a commercial pilot's certificate and 
has logged more than 4,000 hours in single and multi- 
engine aircraft, lie also has completed courses in avia- 

White House Squeeze 

Watch for increasing pressure from the U. S. govern- 
ment to increase the competitive advantage of European 
airlines at the expense of U. S. flag carriers operating over 
the North Atlantic. Pressure comes directly from the 
White House where President Eisenhower is deeply con- 
cerned with increasing the dollar earning capacity of 
European allies hit hard by the Suez crisis. Among the 
first indications of this new policy will probably be 
capitulation to KLM Royal Dutch Airlines’ demand to 
sendee Houston and Los Angeles (AW Dec. 10, p. 25). 

Trans American, Another Blow 

Trans American Airlines lost the next to the last round 
in its struggle to slay in business last week when the 
Court of Appeals upheld the Civil Aeronautics Board s 
decision of July 1955, to revoke the operating authority 
of the Trans American carriers. The nonschcduled car- 
rier will make a final attempt to stave off revocation with 
an appeal to the Supreme Court. 

The court upheld the CAB on all points of conten- 
tion, finding that Stanley D. Weiss, James Fischgrund, 
Jack B. Lcwin and R. R. Hart controlled the Trans 
American combine and that the Trans American carriers 
banded together to operate an integrated, regular air 
service. The court agreed with the CAB that the non- 
sked’s operation violates several sections of the Civil 


Aeronautics Act and found that the Board had ample 
authority to order revocation. 

Trans American’s efforts to disqualify CAB member 
Harmar D. Denny from participation in the case have 
been rejected by the Board, and the court supported its 
action. The carrier’s contentions that it was unlawfully 
denied access to necessary CAB documents also was 
rejected by the court. 

Traffic Control Policy 

The White House is expected to receive recommenda- 
tions toward solving the present air traffic control and 
ainvavs system bangle on May 1 from Edward Curtis, 
presidential assistant for Aviation Facilities Planning 
Group. Airways users will hear proposals for facilities 
from engineers and manufacturers in mid-January and 
then submit their recommendations to Curtis. The Gen- 
eral Aviation Facilities Planning Group will present a 
draft of its studies to Curtis in February. Report to 
President Eisenhower will be in three sections— opera- 
tions, facilities and administration. The latter section is 
likely to include the most drastic recommendations, since 
Curtis feels that inanimates such as equipment can be 
adjusted to fit changing requirements, but that the ani- 
mates of personnel organization must be firm enough to 
maintain rigid control of the overall system on a long- 
range basis. 

Write and Rewrite 

Rep. John Moss (D-Calif.), chairman of the House 
Government Information Subcommittee, has asked De- 
fense Secretary Charles E. Wilson to give a "compre- 
hensive" explanation as to why the Defense Depart- 
ment's Office of Security Review insisted that changes 
be made in a speech USAF Secretary Donald A. Quarles 
was to deliver on May 16 when the identical speech 
already had been cleared, without the changes, for deliv- 
ery on March 1 5. Quarles’ remarks, with notations as to 
changes required by OSR: 

"Early this year the Soviet Defense Minister claimed 
(OSR crossed out ’claimed’ and wrote above it 'an- 
nounced') that the Soviet Union was now 'protected 
by diverse atomic and thermonuclear weapons, powerful 
rocket-propelled and |Ct-propclled armaments of various 
types, including long-range missiles.’ He asserted clearly 
(OSR crossed out 'asserted clearly' and wrote it ‘claimed’) 
that they now have both (OSR crossed out 'both') the 
means and the intent (OSR crossed out 'and the intent') 
to deliver nuclear and thermonuclear bombs against the 
Continental United States in the event a new conflict 
breaks out (OSR deleted 'in the event a new conflict 
breaks ouT).” 

Missile Guiding Station 

Basic agreement has been reached with Brazil on the 
lease of the island of Fernando dc Noronha in the South 
Atlantic in order to extend the Air Force's guided mis- 
sile tracking system. The system is routed from USAF's 
launching site at Patrick AFB, Fla., 5.000 miles south 
to Ascension Island. Fernando dc Noronha. about 4.000 
miles from Patrick, was the last roadblock to developing 
the track testing area. The agreement with Brazil in- 
volved lengthy negotiations and was reached only after 
the personal intervention of President Eisenhower. 

—Washington staff 
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MODIFICATIONS of FI IF with J79 installation include larger engine inlet ducts. Single-pane clear windshield was added. 


FI IF Sets New Speed, Altitude Marks 


Tiger equipped with G.E. J79 hits 1,220 mpli., 
reaches 72,000 ft. Grumman wants official try. 


By Robert Hotz 

Washington— Grumman F11F-1F 

Tiger fighter powered by a General 
Electric J79 turbojet has unofficially 
broken both the world speed and alti- 
tude records now held by British air- 
craft. 

The Tiger, built for the Navy as a 
carrier-based fighter, has flown slightiv 
more than 1.220 rnph. (Mach 1.S5) in 
level flight at 40,000 ft. and has 
reached an altitude of more than 72,- 
000 ft. World speed record is 1.122 
mph. set by the Fairey Delta FD.2 
research plane in Match. An English 
Electric Canberra bomber powered by 
two Bristol Olympus turbojets holds 
the world altitude record of 65,889 ft. 


The National Aeronautic Association 
has sanctioned the Grumman Aircraft 
and Engineering Corp. to make an offi- 
cial attempt on both the speed and alti- 
tude records. According to NAA con- 
test rules, this sanction gives the 
Tiger a 90 day period in which to 
make these official runs before another 
U. S. contender would be permitted to 


F-104 Also Contender 

The other leading contender for 
both speed and altitude records is the 
Lockheed F-104A fighter, also powered 
by the General Electric J79 and being 
produced for the Air Force. F-104A 
unofficial performance has been in the 
same brackets as the FI IF but Lock- 


heed has not vet requested official rec- 
ord runs from NAA. 

Current U. S. speed record is 1,015 
mph. set by the Chance Vought FSU 
Crusader, also being built for the Navy 
as a carrier-based fighter. Tire F8U's 
U. S. speed record was made to win 
the Thompson Trophy last summer 
after an earlier attempt to set the first 
“over 1.000 mph.” world speed record 
in 1955 had bear vetoed bv Defense 
Secretary Charles E. Wilson. 

Record breaking performance of the 
F11F-1F has been demonstrated dur- 
ing flight tests at USAF Flight Test 
Center. Edwards AFB, Calif., where 
the latest version of the Tiger has been 
flying since spring. It has been flown 
by the company. Navy and USAF pi- 
lots. including Maj. Gen. Albert Boyd, 
deputy commander of the Air Research 
and Development Command for 
weapons systems, and Brig. Gen. J. S. 
Holtoner, commander of the USAF 
Flight Test Center. 

Most of the maximum performance 
work on the F11F-1F has been done by 
Lt. Comdr. George Watkins, a test 
pilot from the Navy’s Patuxent Riser, 
Md., test center assigned to Edsvards 
for the Tiger project. 

Performance Features 

Among the many unusual features 
of the J79 powered Tiger performance 

• Sufficient fuel capacity to make an at- 
tempt on both speed and altitude rec- 
ords feasible in a single flight. 

000 ft. to aim and launch guided mis- 
siles at targets cither above or below 
the Tiger. 

The Tiger is now in production for 
the Navy at Grumman's Peconic River, 
N. Y., plant in an earlier version pow- 
ered by the Wright J65 turbojet. This 


New Simulated Altitude Record 

Wright-Patterson AFB. Ohio— New partial pressure suit has enabled an Air 
Force scientist to reach the record altitude of 198.770 ft. in a pressure chamber at 
the Air Research and Development Command's Wright Air Development Center. 

The same suit, designated the MC-4, was worn in extreme high-altitude (lights of 
the Bell X-2 rocket research plane, including Capt. Iven C. Kincheloe, Jr.'s, record 
flight to 126.000 ft. (AW Sept. 24. p. 29). It also was used bv two Navy officers 
who recently reached 75,000 ft. in a balloon. 

New simulated record was set by Maj. Arnold I. Beck. 45, of WADC’s Aero- 
Medical Laboratory, f lic suit— which will replace the T-l suit— eliminates reverse 
breathing, can be put on with no help (the T-l required a helper), is more com- 
fortable. gives more protection and allows more mobility than the T-l, according 
to ARDC. It includes an improved pressurized helmet and pressurized gloves. 

The MC-4 is for use in fighters and includes an anti-gravity suit. The MC-5 
version is for use by bomber crews. The David Clark Co., of Worcester, Mass., will 
produce the MC-5 and Berger Brothers Co., of New Haven, Conn., will make 
the MC-4. 

Highest simulated altitude reached with the T-l suit was 106,000 ft. Maj. Beck 
reached 155.000 in the MC-4 a few days before setting the new record. 
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version was supersonic in level flight and 
was the first fighter in the world to in- 
corporate the NACA-developed area rule 
for drag reduction in the transonic 
speed range. 

An experimental installation of the 
more powerful General Electric J79 
turbojet with afterburner was made in 
1955 with initial flight tests conducted 
in the spring of 1956 at Edwards. Some 
structural modifications were required to 
fit the J79 into the Tiger airframe (AW 
Oct. 29, p. 28). These included larger 
engine inlet air ducts and a larger aft 
fuselage section to house the after- 
burner. The F11F-1F also has leading 
edge wing extensions for better stability 
and control at supersonic speeds and a 
single-pane clear windshield on the 

I'/ie F11F-1F is now operating with 
a Phase I version of the- J79 turbojet 
rated at about 1 5.000 lb. thrust with- 
out afterburning. Grumman and the 
Navy anticipate substantial performance 
increases for the Tiger using a later and 
more powerful version of the J79. 

Biggest hurdle the Tiger must dear 
to make an official speed and altitude 
record run is the Department of De- 
fense. Although both USAF and Navy 
traditionally have been willing to allow 
their aircraft to make official record 
runs, Defense Secretary Charles E. Wil- 


son personally vetoed several requests to 
do so from the services. Secretary Wil- 
son objects to world record attempts on 
the grounds of alleged military security 
regulations. But technical experts in 
both services agree that there is no real 
security involved in either a climb to 
maximum altitude or a 15 to 25 kilo- 
meter straight and level speed run be- 
tween 30.000 and 40.000 ft— far below 
the operational level required of modern 
fighters. 

At a Pentagon press conference. 
Secretary Wilson recently told reporters 
he was not interested in world records 
and indicated he felt they were trivia 
not worthy of consideration at his level. 
When Secretary Wilson authorized the 
Navy to make an attempt to set a new 
American speed record, the pilot, 
Comdr. R. W. "Duke" Windsor, was 
ordered to hold back his aircraft to as 
small a margin over 1,000 mph. as 
possible. 

There also has been an unofficial 
policy established at the Defense De- 
partment level to alternate the Ameri- 
can speed record between the Air Force 
and Navy, regardless of which service 
has the aircraft technically capable of 
holding the record. There has been 
widespread dissatisfaction with the 
Defense Department aircraft record 
policy in both the military services and 


the aircraft industry ever since the 
Pentagon rulings have permitted the 
record to go to England and stay there. 


$24 Billion Balance 

Washington— Air Force and Navy had 
an unexpended balance of S24 billion on 
hand for payments on aircraft and re- 
lated procurement contracts as of Oct. 1. 

This compared with $25.5 billion for 

The unobligated balance, available for 
new contracting, totaled $12.5 billion, 
compared with $14.7 billion on Oct. 1 

The unexpended $24 billion for avia- 
tion procurement was divided: USAF 
$17.2 billion: Navy. $6.8 billion. The 
$12.5 billion in unobligated funds was 
divided: USAF. $9.4 billion; Navy, $2.9 
billion. 

USAF aircraft procurement obligations 
totaled $2 billion net during the first 
quarter (July through September) of 
Fiscal 1957. During the same Fiscal 
1956 period, cancellations exceeded new 
contracting by $50 million. New- naval 
aircraft procurement obligations of $859 
million for the first Fiscal 1957 quarter 
compared with $281 million for the same 
period a year ago. 
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British Leader Hits 
Weapon System Plan 

Washington— Sir Arnold Hall, tech- 
nical director of the Hawker-Siddeley 
group, criticized the weapon system 
design concept and entered a strong 
defense of Britain’s aircraft industry 
last week in his 1956 Wright Brothers 
Lecture here. 

Acknowledging that the British air- 
craft industry is facing a new flood of 
criticism at home and abroad. Sir Arnold 
argued that his country's current en- 
gines and aircraft are as good as, or 
better than, those of competitors. To 
support this he cited foreign sales and 
Great Britain’s lead in jet transport 
design. 

Sir Arnold cited a long list of diffi- 
culties that have badgered the British 
industry since World War II and con- 
cluded that there is room for criticism. 
But, lie said, his country’s aeronautical 
resources have been improved in the 
past five or six years with a large invest- 
ment that should improve development 
work within the next decade. 

Sir Arnold contended that the 
weapon system concept has slowed aer- 
onautical development and said the 
concept can force project planning to 
“go adrift.” 

lie argued that the emphasis placed 
upon having the aircraft, engine, radar, 
armament and other components de- 
veloped in phase adds difficulties to the 
program by adding to the burden of 
technical work. lie added: 

"The practical difficulties soon be- 
come almost overwhelming. The de- 
signer of the wing wants to know the 



Wright Memorial Award 

Washington— Dr. Edward P. Warner, 

Civil Aviation Organization, was awarded 
the Wright Brothers Memorial Trophy 



Brewer Trophy, was given to Ray O. 
Mertes, Director of Schools and Colleges 
for United Air Lines. He was honored 

velopment of aif youth in the field of 

The prizes were presented bv Vice 
President Richard M. Nixon. 

Start of B-52 jet bomber operations in 
1956 was recognized with presentation 
of the Collier Trophy to William M. 
Allen, president of Boeing Aircraft Corp., 
and USAF Chief of Staff Nathan F. 
Twining (AW Dec. 17, p. 31). 


aerodynamics and loads of the weapons 
he must attach, but these are not yet 
fully designed: later, the weapon must 
be changed due to development snags, 
but this means changes in the wings 
when the jigs are completed and metal 
committed to them. 

"This situation is multiplied many 
times over in a complicated system. 
If a new project is to come through 
reasonably quickly, it should be so con- 
ceived initially that the various ele- 
ments that make it up are not all at 
the same state in their evolution and, 
in particular, are not all at the start 
of their evolution. 

“By way of example, consider a 
fighter and suppose that the airframe 
represents a radical advance. I think 
the best progress, in time and in 
quality, will come from starting the 
new airframe around engines, radar 
and armament— or at any rate, two of 
them— which have reached or arc ap- 
proaching Mark I standard, and which 
are now proceeding in their evolution 

by development." 


Sir Arnold said all elements of the 
weapon system should not be at the 
most advanced technical stage at the 

“By this staggering of the evolu- 
tionary stages of the elements in the 
system, I believe that a great deal of 
time can be saved,” he said. 

Molybdenum Idea 
Offers 2.500F Hope 

Turbine inlet temperatures as high as 
2,400-2, 500F mav result from use of 
unprotected molybdenum turbines run- 
ning in non-oxidizing gas turbine cycles, 
according to a Navy spokesman. 

These high turbine inlet temperatures 
would provide the breakthrough for 
engines which could cruise at approxi- 
mately Mach 2.5 or better for three 
hours at a time. 

(Such a craft could make New York 
to Paris in a couple of hours.) 

Several companies have expressed in- 
terest in the necessary “non-reducing” 


gas turbine cycles, a Climax Molyb- 
denum Co. source said. The two lead- 
ing approaches arc inert-gas closed-cycle 
and fuel-rich open-cycle. 

Navy's Bureau of Ordnance has a 
contract with Experiment, Inc., Rich- 
mond, Va., which, although not specif- 
ically for aircraft powerplants is ex- 
pected to “have some intriguing results 
pertinent to aircraft.” 

Helium or argon inert gas might be 
used in a closed loop cycle with the 
fuel energy added by a heat exchanger 
or a conventional open cycle might be 
used which is so fuel-rich that the un- 
protected molybdenum won’t be oxi- 
dized away. This allows molybdenum’s 
superior strength at high temperatures 
to be utilized directly. Most of the 
present means of protecting molyb- 
denum are not only expensive and of 
doubtful reliability, but are not ex- 
pected to raise the cycle temperature 
much over 2.000F. , 

Problems of this direct use of molyb- 
denum are formidable but it is possible 
that exigencies of future aircraft progress 


may demand their solution. The weight 
and bulk of the closed-cycle heat ex- 
changer is discouraging but for certain 
nuclear powerplants which would use 
heat exchangers anyway, the higher tur- 
bine inlet temperature may help com- 
pensate for the weight and bulk of 
both the heat exchanger and the shield- 
ing. 

The idea of fuel-rich combustion for 
open-cycle turbines, which at present 
need their extra air for cooling, also 
sounds impossibly forbidding, but the 
addifional fuel could be injected just 
before the turbine so that it only had 
time to mix but would not start to burn 
until it reached the afterburner down- 

jet Training Program 
Announced by CAB 

Washington— Civil Aeronautics Ad- 
ministration last week announced a 
jet training program for key safety in- 
spectors and flight test engineers that 


will include various phases of flight 
training with a Lockheed '1-33 jet trainer 
and two F-80C Shooting Stars. 

The training program will be con- 
ducted at the CAA Aeronautical Cen- 
ter, Oklahoma City, where a Link jet 
trainer already has been recently in- 
stalled. 

During 1957, approximately 30 CAA 
officials will receive 30 hours each in 
the jet aircraft. 

Tbe three planes are on loan from 
the Air Force. 

CAA also has borrowed two Martin 
B-57 Canberra-type bombers from the 
Air Force for use in the higher-altitude 
checking of the various navigation and 
communication facilities (AW July 16, 
p. 43). 

At present the program plans include 
advanced training in these two air- 
craft if they can be spared from the 
airways program. 

CAA mechanics who will maintain 
the jet planes are scheduled to begin 
training Feb. 1 at Sheppard Air Force 
Base, Texas. 
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Single Sideband Challenged for 
Airline-Mililary Communications 


Washington-Claims and counter- 
claims, reminiscent of the early Tacan- 
DME controversy, are passing between 

E iroponcnts of three different types of 
ong-range high frequency (HF) com- 
munications systems, each seeking air- 
line and military acceptance. 

Single sideband (SSB), until recently 
the unanimous airline-militarv choice 
as the successor to long-used double 
sideband (AM) systems, has run into 
strong competition on two fronts. 

One is the General Electric devel- 
oped synchronous detection technique 
(first reported in Aviation Week, Oct. 
15, p. SI), a system that eliminates the 
radio frequency carrier but uses both 
sidebands. The other is a compatible 
single sideband (CSSB), developed by 
Kahn Research Laboratories, which uses 
a carrier and one sideband. 

The SSB system recommended by the 
International Civil Aviation Organiza- 
tion and under development by Collins 
Radio Co. for the USAF’s Rome Air 
Development Center, uses no carrier 
and a single sideband. 

Competing Techniques 
Difficulty of evaluating claims and 
counter-claims made in behalf of, or 
against, each of the three systems has 
prompted Aeronautical Radio, Inc. to 
propose a symposium to be held soon. 
Proponents of each system could present 
its advantages and answer objections or 
questions raised by competitors and air- 
line/military representatives. 

Rome center spokesmen told Avia- 
t ion W eek that there are certain advan- 
tages and disadvantages for SSB and 
synchronous detection, "with no solid 
edge for either system, based on very 
limited experience to date.” The center 
has not tested the Kahn CSSB system. 

The situation needs quick resolution. 
When the International Telecommuni- 
cations Union meets in 1959, it is ex- 
pected to press for world-wide adoption 
of frequency conservation techniques, as 
SSB, to make maximum use of the radio 
spectrum. Although this meeting is 
more than two years off, a great deal of 
advanced planning must precede it and 
the U. S. alreadv has started. 

Next fall the ICAO Sixth Communi- 
cations Division meeting has scheduled 
an agenda item calling for preparation 
of standards and recommended prac- 
tices for single sideband communica- 
tions. Planning for this conference 
within the U. S. and elsewhere must 
get underway shortly. 


anxious to resolve the situation as soon 
as possible in order to proceed with 
long-range implementation plans. Arinc, 
which had been preparing a single side- 
band airline equipment specification, 
has decided to withhold its issuance 
until the question is resolved. 

Suppressed carrier SSB, such as Col- 
lins is developing, should theoretically 
double the number of channels availa- 
ble in the congested radio spectrum. 
(AW April 50, p. 62; May 7, p. 75). 
The CSSB system developed by Kahn 
can provide almost the same spectrum 
economy, according to its inventor, 
Leonard Kahn. However, this claim is 
disputed by supporters of the synchro- 
nous detection and suppressed carrier 
SSB systems. 

General Electric agrees that synchro- 
nous detection docs not provide any 
spectrum Saving for voice communica- 
tions, but contends it docs offer the 
same or greater increase in intelligibility 
and effective power as SSB does over 
existing AM. 

However, Dr. John P. Costas of Gen- 
eral Electric claims that synchronous 
detection is the only one of the three 
systems that could be used for pulse- 
coded communications (data link) 
which might eventually replace voice 
and provide a 50:1 bandwidth saving. 

Against this claim, some experts ex- 
press doubts whether pulse coded com- 
munications arc at all feasible in the 
HF band because of the difficult pro- 
pagation characteristics at these fre- 
quencies. 

Selection Complications 

Doppler frequenev shift, resulting 
from airplane speed relative to the 
ground station, threatens to be a serious 
problem for suppresscd-carricr single 
sideband, particularly for high-speed 
military jets. However, this is no prob- 
lem for CSSB or synchronous detec- 
tion, its supporters point out. 

These are but a few of the conflict- 
ing claims which have prompted Arinc's 
William T. Carnes to suggest that the 
principals be brought into a single area 
to thrash out the conflict. 

The selection of the best system can- 
not be made solely on the basis of the 
system’s present or potential future per- 
formance, Carnes points out. The prob- 
lem of transition from the present AM 
system to the selected system is equally 

Arriving at a wise decision is made 
more difficult because relatively little 
experience has been gained to date 
with any of the three systems. Single 
sideband has been used for many years 


for point-to-point communications, but 
the Collins equipment slated for deliv- 
ery to Rome Air Development Center 
next year will be the first specifically 
designed for ground-air use. 

General Electric has delivered several 
experimental synchronous detection 
transmitters and receivers to the center, 
but these have been used only for point- 
to-point tests on a laboratory basis. 

General Electric also agrees that con- 
siderable work remains before the new 
technique would be ready for produc- 
tion hardware. 

Kahn’s CSSB reportedly is being 
used on a very low frequency Voice of 
America transmitter in Europe and is 
slated for tests by a New York City 
commercial radio station. WMGM. 

None of tly: three systems has under- 
gone the operational service tests that 
both the airlines and military normally 
seek before making a commitment with 
far reaching consequences. 

Views on Choice 

Arinc’s Cames believes that if an air- 
line decision is reached to proceed with 
SSB, it will eliminate synchronous de- 
tection as a contender because the latter 
can not operate without both sidebands. 
However, a Rome spokesman was not 
so pessimistic. He believes that dual- 
mode receivers can be designed to op- 
erate either single sideband or syn- 
chronous detection fashion. 

If the airlines decide to proceed with 
single sideband, it might open the 
domestic airline market to Kahn's 
CSSB, Cames believes. The latter offers 
spectrum saving and improved perform- 
ance over existing AM, according to 
Kahn, yet should be less complex and 
less costly than suppressed carrier single 
sideband. Domestic carriers, which 
make less use of HF communications 
than their international counterparts, 
might find it hard to justify the added 
cost and complexity of pure SSB and 
might therefore buy compatible Kahn- 
tvpe single sideband, Cames says. 

Lords Ask Inquiry 
Into Air Industry 

London— Several members of the 
I louse' of Lords have called for an in- 
quiry into Britain’s “pampered” aircraft 
industry, a request the government has 
promised to consider. 

•Declaring that the British aircraft 
industry is and has been for a long time 
a “pampered” industry, Lord Ogmore 
asserted. "We feel that the industry is 
concentrating upon producing a prod- 
uct so expensive that it may price itself 
out of the market.” 

No longer is there a military or civil- 
ian need for such a large number of air- 
craft firms in 'Britain, he asserted, and 
it is a “very much swollen” industry 
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FRENCH cutback in orders for interceptors includes Dassault’s Super Mystere. 


French Plan Order Cutback for 
Super Mystere, Twin Jet Vautour 


which is wasting technical manpower. 

“These companies arc subsidized di- 
rcctlv bv the state," Lord Ogmore said, 
“and where they are not subsidized di- 
rectly, then they arc subsidized indi- 
rcctiv. They are subsidized through 
research, through the facilities they have 
at the Royal Aeronautical Institution at 
Farnboroiigh. through orders for proto- 
types by the Ministry of Supply , through 
purchases of types that have not been 
very successful and through grants and 
contracts of one kind and another. 
Therefore we feel that a much smaller 
and more compact industry is needed." 

To insure that this reduction in the 
number of aircraft firms takes place in 
the most efficient possible way, lie said, 
an inquiry should be instituted. 

A government spokesman replied that 
this “rationalizing" of the industry al- 
ready is accepted policy and added, 
“We are certainly anxious that it should 
hike its course. We do not feel that we 
can press it on the industry unless the 
industry shows that it feels it is a de- 

British 5- Jet YTOL 
Begins Taxi Trials 

London-Britain's first vertical take- 
off plane, the Short SC 1. made its first 
taxiing trials at Belfast. 

Described as a pure research project. 
SC 1 was originally known as the PD 1 1 
and was first disclosed by Supply Min- 
istry in November 1955. 

Spokesman for Short Brothers and 
Hariand said after the tests that “all 
went well.” 

Plane is powered by five Rolls-Royce 
RBI OS turbojet engines. Thrust from 
all five engines is used for lifting, but 
observers were unable to determine en- 
gine configuration or deflection system 
used for vertical flight. Cross weight 
is estimated at 7.000-10.000 lb. 

Engine is a development of the Rolls- 
Royce Soar turbojet redesigned for 
longer life and podding. Soar developed 
1,800 lb. thrust. 

One observer said there was no 
swiveling arrangement for engines. He 
estimated forward speed was not higher 
than 500 mph. 

Transition between forward and ver- 
' tical flight is believed to be governed 
by a computer acting as autostabilizer. 

Next test procedures: 

• Prove SC 1 as conventional aircraft 
beginning in January'. 

• Hovering with aircraft tethered in 
a new test gantry now being constructed 
at Belfast. 

• Unrestricted takeoff and landing. 

Britain’s pioneer vertical takeoff proj- 
ect. the Rolls-Royce Flying Bedstead 
first revealed in September 1954, was lit- 
tle more than a jet powered platform 
not able to fly horizontally. 


Paris— French Air Ministry plans a 
cutback in the number of orders already 
placed for Ouest Aviation's twin jet 
Vautour and Dassault's Super Mystere 
interceptor. 

Originally Air Ministry ordered 560 
Vautours and 550 Super Mvstcres. De- 
liveries of both production models arc 
just getting underway. How deep cuts 
will be is unknown, but they probably 
will not affect 1957 delivery schedules 

Action was taken presumably because 
Air Ministry realized full order on both 
craft would not be filled for several 
years, by which time both obviously 
would be obsolescent. For example, 
present production schedules on Vau- 
tour will permit only about 50 of this 
craft to be delivered to the French Air 
Force during 1957. 

Many French air force observers 
complain that the interceptor version 
of the Vautour cannot fly fast enough 
or high enough to intercept known Rus- 
sian bomber potential. Vautour is made 
in three versions: all weather intercep- 
tor, ground attack and bomber. 

It is possible the money-short Air 
Ministry is cutting back present orders 
in order to conserve funds for ordering 
more advanced types of aircraft. Ouest 
Aviation is building an advanced ver- 
sion of Vautour which reportedly is a 
twin jet. low wing configuration with 
45 deg. sweepback. New version is 
called SO 6040. Dassault has several 
advanced type interceptors, such as 
Etcndard and Mirage, which up to the 
present have not been ordered by the 

Necessity of cutback is being cited 
here as another example of need for 
French aircraft industry being run on 
European rather than national scale. 
Industrial officials here say such cut- 
backs are inevitable since national indus- 


trv does not have capacity to deliver a 
large order in quick enough time to keep 
aircraft from becoming obsolescent be- 
fore they are delivered to squadrons. 

Georges Glasser. Ouest Aviation 
president and also president of the 
French Aircraft Industries Assn., who 
long has been urging European scale in- 
dustry, reportedly will resign his post 
at Ouest Aviation and quit the industry 
altogether. It is unknown whether 
Glasser’s resignation has any connection 
with Vautour cutback. 

USAF Finds British 
Sensitive Over Fuel 

London— USAF personnel in Britain 
will receive supplemental gasoline ra- 
tions to maintain units at combat capa- 
bility but have been warned not to 
discuss this with fuel-hungry British 

Air Force has emphasized this ra- 
tion strictly is for "business” travel and 
that any use of it for pleasure will 
result in severe measures. 

Cautious attitude results from a 
number of anti-American incidents 
which have developed since Suez 
crisis. Some American airmen have 
reported refusals to serve them in 
British pubs, and British service stations 
have refused to sell gasoline to many. 

There is no provision in Britain 
for sen-ice personnel to buy gasoline 
on bases. In spite of this, one isolated 
USAF base found it necessary to 
make gasoline available for private auto- 
mobiles of its personnel because they 
were turned away at British service 

There also have been reports of 
slashing of tires on automobiles owned 
by American sen-icemen. 
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Boeing Will Continue Renegotiation Duel 


By James Dailey 

New York— Boeing Airplane Co., 
perennial leader in the fight against re- 
negotiation, served notice last week that 
it will carry on the battle in the tax 
courts and the coming session of Con- 
gress. 

Despite the extension of the act for 
two years in the final days of the last 
session, the fight is bv no means over, 
Clyde Skeen. Boeing controller, told the 
New York Society of Security Analysts 
last week. 

"It appears mandatory that Congress 
review the objectives of the Renegotia- 
tion Act and advise the Statutory Re- 
negotiation Board accordingly,” Skeen 
said. “If it is the intent of Congress to 
restrict profits arbitrarily, it can be ac- 
complished much more simply than by 
the complicated, time consuming and 
expensive process of renegotiation. We 
do not believe this is the intent of 
Congress.” 

Profit Report 

Skeen quoted Rep. Edward Hebert 
(D.-La.). chairman of the House Armed 
Services Committee which investigated 
the problem last summer, as concluding 
after a review of 12 leading aircraft 
companies that average profits were not 
excessive. 

“We do not believe, therefore.” said 
Skeen, "that Congress can ignore the 
renegotiation problem. It is vital, not 
only to the airframe industry but also 
to the defense of the nation, that realis- 
tic objectives be established and positive 
administrative direction be given the 
Renegotiation Board.” 

Skeen indicated renegotiation battle 
plans so far were not firm, but would 
take the form of retaliation and attri- 
tion. Representatives of his and other 
companies will appear before Congres- 
sional committees to bring the problem 
before the public and lawmakers, will 
try to have amending legislation intro- 
duced and passed, and work toward 
moving appeal machinery from the tax 
courts to the U. S. Court of Appeals 
and the Supreme Court. Currentlv, the 
decision of the U. S. Tax Court in re- 
negotiation cases is final. 

Tax Court 

Boeing has pending before the U. S. 
Tax Court an appeal to throw out a Re- 
negotiation Board finding that the com- 
pany earned 59,822, >40 in excessive 
profits in 1952 (AW Jan. 25. p. 50). The 
company said Congress should control 
profits only in times of “grave national 
emergency” and no such emergency ex- 
isted in the period involved. 

What happened in 1952, Skeen said, 


was that 55.8 million of the company's 
total renegotiable profits were earned as 
a reward for efficient cost performance 
under fixed price incentive contracts, 
and another $1.7 million was earned as 
compensation for establishing two of 
Boeing's competitors as manufacturing 
sources for the B-47. 

Supplied Assistance 

The company did this, he said, by 
supplying technical assistance, training 
supervisory people and furnishing major 
sections for the first few airplanes deliv- 
ered by each company. 

"We therefore had every reason to be 
proud of these two items ns reward for 
r.ur finest efforts in 1952,” he said. "The 
Renegotiation Board’s finding, of course, 
effectively took away this S7.5 million 
plus another 52 million additional." 

Skeen brought out the difficulty of 
determining profits in the industry 
“with any degree of accuracy" under the 
present renegotiation law. And he said 
that the Boeing case for 1952 seems to 
have established a pattern, based on re- 
ports from two principal aircraft com- 
panies, which indicates that other air- 
craft prime contractors will have to 
face penalties for their volume increases 
for 1955 and subsequent years. Boeing 
was the only West Coast aircraft com- 
pany assessed excessive profits for the 
year' 1952. 

Skeen said Boeing's most vulnerable 
point in 1952 was the “net worth cri- 
terion— a wholly invalid means of de- 
termining reasonableness of profits.” 

He cited these reasons: 

• Book net worth or invested capital is 


Douglas Cited 

U. S. regional Renegotiation Board 
lias recommended that $9 million profits 
of the Douglas Aircraft Co. for the Fis- 
cal year ended Nov. 30 be ruled cxces- 

Clvdc Skeen. Boeing controller, pre- 
dicted before the New York Society of 
Security Analysts that at least two aircraft 
companies, would be so cited. 

The recommendation to the Washing- 
ton Board would require a refund of the 
excessive profits less adjustments for ap- 
plicable state and federal income and 
excess profits taxes. This would indicate 
a possible net rebate of about 52,240,- 
000. Latest Douglas earnings published 
reported a third quarter net of $20.5 
million. 

Douglas said it did not believe it had 
earned excessive profits. A hearing will 
be held before final determination, which 
Douglas then may appeal to the U. S. 
Tax Court. 


by no means indicative of the true worth 
of a company. 

• No consideration is given to efficiency 
nor to the reasonableness of costs of ar- 
ticles furnished. 

• Earnings for a specific year are not 
recognized as the result of design, de- 
velopment and manufacturing cycle that 
extends over a number of years. 

• Contribution to the defense of the 
country through the development of ad- 
vanced weapons is not taken into ac- 

Fixed Contracts 

Skeen contended that Boeing's earn- 
ing rates have been well within the fixed 
contracts negotiated, and these rates re- 
sulted in only an approximate 2% net 
return on sales in 1952. He said that is 
why Boeing appealed its case, and he 
predicted other companies in the indus- 
try will folloxv, as they are cited. 

The Boeing official made the point, 
too, that the prices for a substantial part 
of the 1952 business were negotiated 
with Air Force procurement personnel 
who had good knowledge of Boeing 
costs and operations, in addition to the 
same data from other companies for 
comparison testing. 

Much of the business, he stated, was 
negotiated on fixed price-incentive type 
contracts which generally establish the 
final contract target price after an actual 
performance period. These contracts are 
designed to reward efficiency and at the 
same time enable the government to 
take advantage of the larger share of 
cost reduction— generally about 80%— 
while the contractor (in Boeing's case) 
received about 20%. Cost overruns also 
were borne proportionately. 

"In other words,” said Skeen, “we 
contend circumstances were such that 
proper initial pricing was accomplished.” 

Difficulty in the past. Skeen said, 
was that in times of peace there wasn’t 
enough business to keep the industry 
busy, with the result there was a des- 
perate struggle to keep many organiza- 
tions together. 

"But now." he said, “we have be- 
come somewhat encouraged by grow- 
ing recognition of the importance of 
airpower and the recognition of its 
substantial contribution to the eco- 
nomic life of our country. Wc are 
encouraged with the apparent recog- 
nition of the necessity for long term 
planning to assure the best of weapons 
will be available at all times at the 
least possible cost.” 

“For those companies that merit 
the business,” he said, “this should 
assure a more stable future.” 

Skeen said that Boeing fits that cate- 
gory' well, with its Bomarc guided 
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Everybody' 
Came to See 
Hustler Fly 


B-58 Hustler was photographed from outside the fence at Convair’s Ft. Worth 
plant (AW Dec. 17, p. 28) over the heads of a public crowd of 3,000 who jammed 
the highways coming to see the first flight. Man at left is one of many photog- 
raphers. including those from Life and NBC-TV, who took pictures of the B-58 
on its various flights. On the high ground across the field arc residences and other 
public property from which the supersonic bomber could be observed. Drag-chute 
landing in this photograph was at conclusion of first flight. This and other exclusive 
B-58 photographs published in Aviation Week were made bv Art Johnson. 


missile program a potential business- 
getter. its KC-155 jet tanker-transport 
just getting into production, its Boeing 
707 civilian jet transport with 1 54 
orders, and its chemical bomber 
project, the WS-110A, about to come 
off the drawing boards. 

Plastic ’Sub-Satellites’ 
Proposed for IGY 

Washington— Inflatable. extremely 
lightweight "sub-satellites” have been 
proposed to relieve the main satellites 
of part of their information gathering 
burden during International Gcophvs- 
ical (IGY) launchings. 

This is one of about 50 proposed 
inboard Vanguard experiments now 
being studied by the IGY committee. 
Perhaps one-fifth of these will finally 
be approved. 

Use of collapsible, aluminum-coated 
plastic sub-satellites was proposed to 
the committee by William J. O’Sulli- 
van, Jr., aeronautical research scientist 
at the National Advisory Committee for 
Aeronautics’ Langley Aeronautical Lab- 
oratory. 


Their rigidity and high reflectivity 
should allow radar and visual tracking 
from the ground. Their high volume 
to mass ratio should give information 
on drag— and, therefore, density— more 
quickly and accurately than the far 
heavier main satellite. 

Their use also should alloxv more 
flexibility in planning weight, size, in- 
strumentation and outer coating of the 
primary satellite, since they would take 
over a part of the primary' satellite's or- 
iginal function. 

Diameter of the sub-satellite proposed 
by O'Sullivan is 20 in., the same as that 
of the primary satellite— but size could 
be increased easily. Weight of the 20-in. 
sub-satellite is less than one-quarter 

Basic material is Mylar plastic. 25 
ten-thousandths of an inch thick. It is 
coated with six ten-thousandths of an 
inch of aluminum. 

A small pressure capsule filled with 
hydrogen and attached to the sub- 
satellite would be used to inflate it after 
'it was ejected from the third stage of 
the Vanguard rocket. Weight of the 
sub-satellite plus cartridge and container 
is 10* oz. 


SAC’s B-47 Deterrent 
Airpower 

Denver— USAF’s Strategic Air Com- 
mand lias extended its demonstration of 
its deterrent airpower to the Boeing B-47 

In an intensive two-week exercise in- 
volving 1.000 B-47s, SAC tested their 
operational capability with non-stop mis- 
sions averaging 8,000 mi., over the entire 
North American continent and the Arctic 
regions. 

Announcing the test in a speech at 
the Air Force Academy, USAF Chief of 
Staff Nathan F. Twining said the mis- 
sions “demonstrated onr capability to 
launch a retaliatory strike force in mini- 

The exercise closely followed a long- 
range demonstration bv tile B-52 jet 

Eight of the larger aircraft flew non- 
stop polar flights of up to 17,000 mi. 
(AW Dec. 3, p. 31). 
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YC-134 Marks Change in Flow System 


By Russell Hawkes 

Trenton, N. J.-Stroukoff Aircraft 
Corp.'s YC-134, rolled out at the 
Mercer County Airport here last week, 
displayed an unusual boundary layer 
control system that combines suction 
at the inboard flaps with blowing over 
outboard flaps and ailerons. 

A stretched Pantobasc development 
of the C-123. the YC-134, has had 
two small fins added outboard on 
each horizontal stabilizer. Instead of 
the two wheel main landing gear and 
dual nose wheel of the C-123. the 
YC-134 lias a single nose wheel the 
same size as the main landing wheels, 
which arc arranged in tandem pairs on 
each side of the fuselage. A rocker 
arm system equalizes loads on the 
main gear in various attitudes. 

More fin area was needed because 
of replacement of the 2,500 lip. Pratt & 
Whitney R2800 engines of the C-123 
with Wright R3350 turbo-compound 
engines developing 3,300 hp. Stroukoff 
found the weight penalty less with the 


two small fins than with an addition 
to the already large main fin. 

Two Continental-built Aspin 2 tur- 
bofans developing 400 eshp. each draw 
air in through louvres in the trailing 
edge of the wing when the inboard 
flaps arc down. 

This forestalls flow separation and 
makes use of the propeller slipstream for 

Flow System 

Air is blown out through a similar 
system when the outboard flaps are 
down, and over the ailerons, which arc 
drooped to become flaperons. 

Forty degree droop is possible with 
the ailerons, compared with the maxi- 
mum 60 deg. available in the flaps. The 
system, in effect, spreads thi slipstream 
over the entire span. 

Stroukoff said the system doubles 
the lift coefficient of the wing. This 
can mean doubling the aircraft’s 
weight, operating from high altitude 
fields, or making possible a 40% reduc- 
tion in takeoff run or 30% on landing 


run. Normal empty weight takeoff run 
is 43S ft. 

Use of the ducted fan systems, which 
are independent and cannot crossfccd 
in emergency, means there is little 
temperature problem except to provide 
expansion joints in the skin required 
because of air compression, and a sav- 
ing in weight. The turbofans are 
mounted transversely in the wing. 

However, in the YC-134A, the next 
phase in the development, Stroukoff will 
replace this system with an all-suction 
type drawing power from a Westing- 
house J30 turbojet engine. This will 
produce temperature and weight com- 
plications, and the exhaust will have 
to be discharged through the tail above 
the cargo door. 


Tip Floats 

Tip floats, not carried by the 
YC-134, will be mounted on the A 
model, which will have the hull sealed 
for sea landings using the Pantobasc 
ski system. 

The YC-134 was flown at the roll- 


AVIATION WEEK, 


sr 24, 1956 





MECHANICAL 

FUEL 

PROPORTION ERS 
PRODUCED BY 
STRATOS 



Stratos Fuel Flow Proportioners* 
offer aircraft fuel systems designers a 
simple, mechanical method of fuel flow 
proportioning. Essentially multi-sectioned 
positive displacement metering devices, 
the Stratos Fuel Proportioners can be 
produced in any desired ratios. The units 
can be motored by the fuel flow, or 
driven— using electric or hydraulic 
motor or an air turbine. 



A SINGLE POINT REFUEL- 
* ING: Useful for in-flight 
or ground refueling. Propor- 
tioners distribute fuel in 
proper ratio to any number 
of tanks, maintaining trim 
at all times, whether or not 
tanks are topped. 


BUILDERS OF SYSTEMS AND COMPONENTS FOR AIRCRAFT 



A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 

Main Plant: Bay Shore. L. I., N. Y. 


Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif. 




Bell 47-G transmission is one of over 100 parts pro- 
duced by Kelsey-Hayes for the 47-G helicopter. 
Other products for the aviation field include acces- 
sory^gear assemblies, actuators, computers, controls, 
assemblies, power recovery units, compressor rotors 
and turbine sections, blades, buckets, vanes. 


Kelsey-Hayes helps Bell 
put whirlwind power in the 47-G 


1,800,000 cu. ft. of air per minute! That’s the amazing 
downwash of the Bell 47-G Helicopter. Power to propel this 
versatile rotorcraft flows smoothly through a precision- 
geared transmission produced for Bell by SPECO, the 
Steel Products Engineering Division of Kelsey-Hayes. For 
over 40 years, the manufacture of precision gears and 
gear assemblies for aircraft has been a SPECO specialty. 


KELSEY-HAYES 

Kalssy-Hayes Company, Detroit 32, Mich. • Major Supplier to the Automotive, Aviation and Agricultural Industries 

15 PLANTS I Automotive: Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada 
Aviation: Jackson. Michigan; Springfield, Ohio — 2 plants — iSPECO Aviation Division): Utica, New York — 4 plants 
— t Utica Aviation and Tool Division) • Agricultural: Davenport, Iowa ( French & Heeht Farm Implement and Wheel Division) 
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Bomarc Guidance Test Bed 


Guidance systems for Boeing Bomarc interceptor missile will be tested by Boeing Airplane Co.’s Pilotless Aircraft Division and 
USAF's Air Research and Development Command in this Martin B-57 bomber, modified by Temco Aircraft Corp. to hold 17-ft. 
simulated Bomarc nose, lit addition to strengthening the B-57, separate hydraulic and electrical systems w-erc added for the guid- 
ance system and ammonia and nitrogen tanks were installed for cooling and pressurizing missile nose. Airborne tests will be made 
at Air Force Missile Test Center, Patrick AFB, Fla. The B-57 required major weight, stress revisions, and special ground equipment. 


out, but the boundary layer system was 
not demonstrated. Stroukoff said that 
it would not be tried until the airplane 
has flown 6 hr. 

After flight tests arc completed, the 
YC-134 will be flown to Bimidji. 
Minn., where its Pantobasc ski will be 
compared with standard skis on the 
Lockheed C-l 30 Hercules in snow 
landings. 

News Digest 


Third North American F-107 super- 
sonic fighter made its first flight at Ed- 
wards AFB, Calif., last week flown by 
company pilot A1 White. All three 
F-107 prototypes arc now flying at 
Edwards. 

McDonnell Aircraft Corp. will build 
F-101B Voodoo two scat all-weather 
interceptors for the Air Defense Com- 
mand under a SI 30 million USAF con- 
tract. First test flight of supersonic inter- 


ceptor powered by two Pratt & Whitney 
J57 engines will be made next year. 
McDonnell backlog now is S800 mil- 

Britain's aircraft sales helped push 
total British sales to the U.S. to higher 
levels. Through October. British ait- 
craft sales totaled $37.S million in the 
U.S.. behind Scotch whisky (S50.1 mil- 
lion). but ahead of automobiles ($33.6 

million). 

Cessna Aircraft Co. will supply 90 
L-19 observation planes to France, be- 
ginning in February. Two contracts 
represent first direct sales of L-19s to a 
foreign government. 

Convair Division has established pre- 
flight training program at Ft. Worth. 
Tex., plant for USAF pilots and ob- 
servers who will test and evaluate B-5S 
Hustler. 

Lockheed C-130 Hercules flew 735 
statute-miles from Ardmore. Okla., to 


Marietta, Ga.. in 1 hr. 44 min. Tail 
winds at 27.000 ft. altitude brought 
ground speeds over 500 mph. during 
some parts of flight. Average speed 
was 423 mph. 

ACF Industries earned S3.7 million 
in first half of its fiscal year, compared 
with S3.S million last year. Earnings 
per share of S3.06 this year compared 
with S3.05 last year, and sales were $129 
million this year and $117 million last 


USAF T-29 navigation trainers will 
be repaired by Lockheed Aircraft Serv- 
ice-International at its New York Inter- 
national Airport base facility under 
Sl.260,000 contract that has recently 
been awarded by USAF. 

Canadair's first CL-28 maritime recon- 
naissance aircraft, a piston engine ver- 
sion of the Britannia airliner, will be 
completed bv year-end. First flight 
trials have been scheduled to begin in 
April 1957. 
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Polar Route Shows Market Potential 


CAB examiner, recommending Pan American and 
TWA, estimates 79,000 passengers yearly. 


By Glenn Garrison 

New York— Brisk business over the 
West Coast-Europc polar route pio- 
neered by Scandinavian Airlines System 
seems in prospect next year as two 
American carriers await final approval to 
enter an estimated 79,000-passcnger an- 
nual market. 

Pan American World Airways and 
Trans World Airlines applications to 
serve the route still need Civil Aeronau- 
tics Board and Presidential approval, 
but the CAB examiner and all partici- 
pants in the case agree the market is 

Not even the transcontinental car- 
riers whose traffic would be diverted 
by the awards oppose the basic grant 
of the route to Pan American and 

TWA. 

Two other foreign-flag airlines. Brit- 
ish Overseas Airways Corp. and Luft- 
hansa, already have authority to serve 
the route whenever they clioosc, but 


at present they have not made any 
definite plans. 

Another carrier taking the high road 
around the East Coast gateways to 
Europe— Canadian Pacific— has operated 
from Vancouver. B. C.. to Amsterdam 
since June 1955. 

At present CPA uses DC-6Bs in the 
service but plans to introduce Britan- 
nias next year. 

Faith in Project 

SAS first flew the direct Califomia- 
Copenhagen route experimentally with 
a DC-6B in late 1952, using the newly 
developed Polarpath gyro for Arctic 
navigation. 

Since inaugurating scheduled polar- 
route service from Los Angeles two 
years ago. the Scandinavian carrier has 
flown about 20,000 passengers and more 
than -125,000 lb. of cargo. 

That the airline’s faith in its polar 
project was justified is indicated by an 
overall load factor for the two years of 


73%, highest on SAS’s international 
routes. Flights were booked solid dur- 
ing February-August 1956. Though pre- 
pared for an initial financial loss while 
developing the route, SAS reported 
profits after the first few months of 
operation. 

Daily Flights 

Frequencies were increased from two 
flights weekly at the start to daily flights 
in each direction last summer, now re- 
duced to five a week for the off season. 
Longer-range DC-7Cs replaced DC-6Bs 
on the route last October and SAS 
eliminated a stop at Winnipeg, landing 
only at Bluie West 8 (Sondrc Stromf- 
jord), Greenland, to refuel. 

(Fueling difficulties at Bluie West 
recently have caused a shift back to 
Winnipeg. Four of the weekly flights 
now stop at the Canadian city for fuel 
only. The fifth makes a revenue stop 
at Bluie West.) 

SAS flics its DC-7Cs in mixed con- 
figurations and reports an even division 
between first-class and tourist business. 
Average ticket sold, according to War- 
ren E. Kraemcr. vice president-traffic 
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and sales, has grossed about $1,000. 

An exception to the combination air- 
craft will be a first-class service once a 
week scheduled to begin Jan. 1. It will 
replace one of the mixed flights, Krae- 
mcr says, to fill a demand that has 
developed for an all-luxury service out 
of Los Angeles. 

Traffic Increase 

During its third year of polar route 
operation. Kraemcr predicts, SAS will 
experience a 70% increase in traffic. 

Pan American and TWA arc equally 
optimistic about 1957 prospects on 
the polar route, and the examiner 
agrees. Pan American estimates it 
could earn SI 1,330,000 in gross rev- 
enues, with a net of $2,325,000 in 
operating income, by carrying 23.650 
passengers during the year. TWA's 
estimate for the vear ending June 30, 
1958. is $13,669,000 gross and 
$1,249,000 in net operating income 
from carrying 29,960 transatlantic pas- 
sengers and 6,500 additional inter- 
European passengers on polar route 
schedules. 

The American carriers expect air 
cargo to bring in a substantial part 
of the polar route revenues: SS60.000 
in Pan American’s estimate, S297.000 
in TWA’s, 

Pan American proposes an initial 
five DC-7C roundtrips weekly to Lon- 
don. to be increased to seven in the 
summer and possibly split then between 
London and Paris. Three flights then 
would be routed Los Angeles-San Fran- 
cisco-Europe, three routed San Fran- 
cisco-Los Angeles-Europc, and one 
routed San Francisco-Portland-Scattle- 
Europe. The CAB examiner has recom- 
mended against the Portland service, 
however, and Pan American has filed an 
exception. All flights initially would re- 
fuel at Sondrc Stromfjord. but cast- 
bound non-stops would be expected 
eventually. 

TWA' would fly nine weekly sum- 
mer roundtrips with 1649A aircraft. 
Five flights would sene Los Angeles 
and four would serve San Francisco, 
with one of the San Francisco schedules 
also sen-ing Seattle and one of the 
Los Angeles flights also serving Port- 
land. The Portland and Seattle stops 
have been eliminated in the examiner’s 
recommendation, however, which TWA 
expected. TWA's European terminals 
for the sen-ice would be London and 
Paris. Initially, a fueling stop would be 
made at Goose Bay. 

Prospect of such heavy competition 
on the polar route it developed doesn’t 
alarm SAS, according to Kraemcr. 
He foresees plenty of business for every- 

With national promotion by the 
American carriers. Kraemcr feels the 
market can grow indefinitely. In addi- 
tion to the natural advantages of the 


route in saving miles and time and 
avoidance of the congested New York 
gateway, the SAS executive stresses 
the glamor of the polar sen-ice as a 
major drawing card. 

The fact that business and pleasure 
travelers alike go out of their way to 
enjoy the adventurous aspects of polar 
flying is illustrated, Kraemcr points 
out, by the fact that the New York 
area is the third largest market for 
the senice. SAS also sells Eastern 
travelers tickets to Europe from New 
York with return trips via the polar 
route to Los Angeles and thcncc by 
transcontinental airline to New York 
—or the other way round. 

SAS has devoted considerable pro- 
motional effort to the adventurous 
aspects of the new route, and Krae- 
mcr feels that even with a big increase 
in polar schedules, it will take a long 
time for the route to lose this aura. 
Examiner's Estimate 

Tire CAB examiner’s report sizes up 
the market from a more prosaic stand- 
point, noting that transatlantic travel 
to and from the West Coast increased 
95% between 1953 and 1955 while 
total transatlantic travel increased only 
28%. It cites the typical growth of 
population, industry and commerce in 
Western areas during recent years and 
finds that 79,000 passengers for Fiscal 
1957-58 is a “reasonable market to 

Lack of opposition to the Pan Amer- 
ican and TWA applications was noted 
bv the examiner as an "unusual aspect” 
of the case. United Air Lines esti- 
mated it would lose over $1 million a 
year in diverted revenues, but objected 
only to the Seattle and Portland serv- 
ices and to the addition of the West 
Coast cities as additional Pan American 


transatlantic co-terminals instead of a 
separate group of co-terminals. (Separate 
designation is recommended by the 
examiner.) 

Northwest Airlines calculated its loss 
at S1SS.000 annually, but objected only 
to inclusion of Seattle and Portland in 
the polar route awards. American Air- 
lines opposed only the additional co- 
terminal request. 

While allowance was made by the 
examiner for entry of BOAC and Luf- 
thansa into the polar route market, it 
appears unlikely that either carrier will 
pick up its option soon. The British 
airline says it does intend to fly a polar 
route, but as yet has no definite plans 
or estimate of when it might begin such 

BOAC prescntlv is busv with plans 
for DC-7C London-New York-San Fran- 
cisco sen-ice; which will connect with 
Qantas at the California point. 

Lufthansa may serve Los Angeles 
or San Francisco when it gets its 1649A 
equipment, expected in October 1957. 
On the other hand, it may put the 
planes on the South Atlantic or other 
runs. If it does sen-e California, the 
airline says, it won’t necessarily fly the 
direct route to Europe. 

The German carrier, incidentally, has 
its doubts about the enduring glamor of 
the route. 

SAS, meanwhile, is getting ready to 
pioneer another polar route, Copen- 
hagen to Tokyo with a stop at Anchor- 
age. Scheduled for inauguration early 
next year, the sen-ice will start with 
two mixed roundtrips weekly in each 
direction. 

Kraemcr believes that this route 
might become more important than the 
U.S.-Europc polar sen-ice, finding most 
of its market in business and official 
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New Standards to Meet Jet Needs 
Demanded by Airport Operators 


Washington— The Airport Operators 
Council has called for a high-level gov- 
ernment research and development 
group to establish airport standards and 
requirements for jet transport opera- 

in a three and one-half hour presen- 
tation to President Eisenhower's Avia- 
tion Facilities Planning Group, headed 
by Edward Curtis, airport operators 
complained they were "struggling" with 
design criteria developed by the Civil 
Aeronautics Administration before 
1950, which fails to reflect airport needs 

The council charged that no airport 
research program exists cither within 
the government or under government 
sponsorship, although active research is 
conducted in almost every other avia- 
tion field. 


What Council Wants 


Specifically, the council asked for: 

• Research program that will determine 
parallel runway requirements, high- 
speed turn-off configurations, proper 
lighting and marking facilities, warm-up 
pads, by-pass areas and service area 
configurations and fuel storage and fuel- 
ing procedures. Attempts to obtain 
such information from the CAA in 
recent years have been unsuccessful, the 
council said. 

• Economic and technical forecasts to 
serve as a guide for large-scale airport 
planning. Such planning probably will 
entail hcavv financing projects based on 
20- to 30-ycar bonds. 

• Nation-wide master airport plan with 
government cooperation in selecting 


and military use of airports. 


craft Industries Assn., to airline routes 
and projected schedules for presentation 
to the CAB. 

However, airport operators fear jet 
operating restrictions proposed by the 
draft release may call for runways of im- 
practical lengths if the airlines are to 
realize full payload benefits under cer- 
tain conditions. For example, the pro- 
posed rules could reduce payloads 10 
tons on the Lockheed Elcctra and 25 
to 30 tons on the Boeing 707 or Doug- 
las DC-8 under hot weather conditions, 
according to the council. 

Furthermore, the council is concerned 
that the CAB move will nullify the 
special conditions for jet transports 
worked out by CAA with airlines and 
manufacturers. They were developed to 
“assure equivalent safety and the ab- 
sence of unsafe design features" under 
authority granted to CAA by Civil Air 
Regulation 4B.10. All information on 
runway requirements for jet transports 
provided bv manufacturers so far is 
based on the CAA special conditions 
project, the council claimed. 

Forecasts 'Piecemeal' 

Technical and economic forecasts are 
too "piecemeal" to be of any help to 
airport operators, the council said. It 
asked for a master plan developed bv 
"an independent objective group" to 
show estimated passenger and cargo 
traffic growths on a five year basis to- 
gether with the number aircraft of all 
types expected in the future. 

The council said available analyses 
and forecasts arc made by special groups 
for "self-serving interests.” There is no 
central source from which a consolida- 
tion and evaluation of this information 
can be drawn, it added. 

Better forecasts on scheduling and 


peak loads in order to arrive at maximum 
airport capacity also arc needed, accord- 
ing to the council. 

"We would like to know from some 
central authoritative source what maxi- 
mum acceptance rate we are supposed 
to be shooting for at our airports,” the 

The council accused designers and 
manufacturers of building aircraft with 
"little or no regard for the support fa- 
cilities required to keep them operat- 
ing." 

It said both military and civil 
groups have expected ground and air 
environment to become adjusted to each 
new aircraft development, and it warned 
"the time is fast approaching when air- 
craft development must be integrated 
with support sendees development.” 
Airport Location 

Airport sponsors are seeking some 
guide in the location of airports by re- 
gions and areas, based on anticipated 
needs of both civil and military aviation 
segments, the council said. It called for 
cooperation by private, public, commer- 
cial and military agencies in planning 
airports in high density areas and ac- 
cused the CAA of failing to discharge 
its responsibility in setting standards for 
minimum separation distances between 
airports, location of holding and ap- 
proach patterns and helicopter opera- 

Thc council tackled the question of 
the relationship of federal and local re- 
sponsibility of airport operation and re- 
iterated its stand that traffic control 
from ramp to ramp should be exercised 
by the federal government. 

Financial responsibility of installation 
and maintenance of approach lights 
should be charged to the federal govern- 
ment since such aids arc a part of the 
federal airways, in the council’s opinion. 
Runway and taxi lights, however, are 
the joint responsibility of the federal 
government and the local airport opera- 
tor, the council said. 


Southwest Pushes Name Change 


Procedure Standardization 

In asking for a centralized research 
and development group, the council 
recognized that manufacturers will be 
required to provide information on new 
aircraft development before optimum 
runways can be planned. The council 
also urged standardization of airline pro- 
cedures and techniques to permit long- 
range planning of service and terminal 
facilities. 

Comments from manufacturers and 
airlines on Civil Aeronautics Board 
Draft Release 56-20 covering proposed 
regulations for turbine aircraft— which 
are due Jan. 15— may bring to light 
more exacting information on future 
airport requirements. Airlines now arc 
applying technical and economic data 
on jet aircraft, provided by the Air- 


Washington— Southwest Airways is 
moving ahead with plans to change its 
name to Pacific Air Lines in spite of 
roadblocks put up by the Civil Aero- 
nautics Board. 

Southwest has asked the Board to re- 
issue its permanent operating certificate 
in the name of Pacific Air Lines. Last 
month, the CAB denied the airline per- 
mission to use the Pacific name in an 
interim program it planned to educate 
the public on the switch from South- 
west Airways to Pacific Air Lines. 

Supporting its petition for a perma- 
nent name change. Southwest argues 
that the new name would better describe 
the West Coast area it serves and that 


it would be easier to promote. The car- 
rier also feels that the new name would 
be more salable to the traveling public 
and would aid in traffic development 
and reduction of subsidy. 

The decision to make the switch was 
made in June when Southwest's stock- 
holders approved the move. The new 
name was to become effective on Jan. 1, 
and an interim transition program was 
planned in which both names would 
be used. 

Use of the name Pacific Air Lines 
along with the company’s present name 
requires CAB approval, so Southwest 
asked permission in July to use the 
Pacific name until Jan. 1 when the 
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switch would be finally complete. 

In November, the CAB denied the 
requested authority on the grounds that 
the new name would create "substantial 
public confusion" because nine other 
airlines have names which include the 
word Pacific. 

The Board received various objec- 
tions to Southwest's plan from Pacific 
Northern Airlines, South Pacific Air 
Lines, Pacific Air Freight and Pacific 
Southwest Airlines 


No Confusion 

Southwest denies there would be any 
substantial public confusion involved in 
the change and asks that the Board 
change the carrier's name permanently. 
Since the CAB took four months to act 
on the July application, the interim pro- 
gram is a dead letter. 

Tlic local airline points out that ad- 
vertising budgets and plans must be 
made in advance, and that its program 
for 1957 has already been built around 
the Pacific Air Lines name. 

Also, because of the uncertain situa- 
tion, the carrier has not been repainting 
its aircraft when they have gone through 
overhaul in recent weeks, and several 
aircraft arc operating without any busi- 
ness marking at all. 


New Name Needed 

Southwest says it has had the name 
change in mind for several years. The 
carrier believes the traveling public as- 
sociates the Southwest name with the 
multi-stop, short-hop service provided 
when the airline first started flying. The 
theory is that a new name would give 
Southwest a fresh start in coaxing high- 
way travelers into the air. 

The carrier asked the Board for ex- 
pedited treatment of its application so 
the change can be effected by Jan. 1. 
In its petition. Southwest said the CAB 
has authority to approve the change 
without a public hearing if it wants to. 


New York Airways 
Hires Negro Copilot 

New York— New York Airways has 
hired Perry H. Young, a Negro, as a 
pilot for the carrier's scheduled heli- 
copter services. Young qualified ini- 
tially as copilot in NYA’s new S-5Ss. 

According to the Urban League of 
Greater New York, Young is the first 
Negro to be employed as a flight crew- 
man by a United States scheduled pas- 
senger airline. 

Young had applied to become a pilot 
with the helicopter airway some time 
ago. but his application was rejected on 
the ground of lack of experience. When 
a new CAA ruling made copilots manda- 
tory on S-58s. New York Airways then 
hired Young as a copilot. He will train 
to become a first pilot. 


AIRLINE OBSERVER 

► Decision to adopt penalty feature of the No-Show Plan probably will be 
approved at the Jan. 1 5 meeting of the Air Traffic Conference. Most airlines 
feel that some drastic plan must be given a trial if Civil Aeronautics Board 
pressure for action on the no-show problem is to be relieved. However, many 
airline officials doubt the proposed ruling will increase revenues. They say 
the penalty will merely translate present no-shows into cancellations, and 
that the number of seats actually lost because of no-shows will not be 
reduced enough to produce revenue gains. Some observers privately fear 
many passengers will be unfairly penalized because the volume of incoming 
telephone calls that already arc clogging some airline switchboards may often 
prevent a passenger from canceling his space without delay. 

► Civil Aeronautics Administration has set Jan. 13 as the target date for 
upgrading air traffic controllers entitled to a pay boost under the revised 
grade structure approved carlv this fall by the Civil Service Commission 
(AW Oet. 1, p. 41). 

► Zero-fuel weight of the Fokkcr Friendship F-27 turboprop transport has 
been increased from 31.210 lb. to 32,210 lb. and maximum landing weight 
has been raised by 250 lb. to 34,000 lb. without changing estimated 3,000-ft. 
landing runway length requirements of the aircraft. 

► Canadian Air Lines Pilots Assn, has called for the establishment of a 
stand-by emergency civil reserve air fleet similar to the reserve fleet organized 
by U. S. airlines several years ago. Canadian pilots argue such a fleet would 
have expedited DEM' Line airlift operations and could have been used to 
move United Nations troops into the Suez area. 

►Eastern Air Lines is launching an intensified promotional campaign 
throughout the newly acquired Colonial Division territory in a move to 
expand its Florida vacation markets. 

► Air transportation has a labor force that is “younger, better educated and 
more personable" than most industries, according to a survey recently con- 
ducted by the Labor Department's Bureau of Employment Security. From 
the survey, which covered 85 % of the 134,000 persons employed by the 
industry, the bureau concluded that rigid qualifications established for air- 
line jobs create recruitment problems. Most critical shortages are in mechanic 
and pilot job categories, but the survey revealed scattered shortages of ticket 
agents, hostesses, cargo handlers, electricians and sheet metal workers. 

► United Airlines will me pre-loaded cargo containers on it.- DC-Ss but 
will reserve two of the aircraft's cargo pits for manually loaded cargo. The 
decision is the result of tests conducted by United with the DC-S mock-up 
using regular cargo, mail and baggage of varying weights and volumes. 
Tests demonstrated that five pre-loaded containers can be loaded or unloaded 
in seven minutes with the airline's present ramp equipment. 

► Airlines have been unsuccessful in developing a universal interline reserva- 
tions message form that is adaptable to all types of electronic reservations 
systems being introduced by the airlines. Representatives of Teleregister, 
Remington Rand and International Business Machines have been in close 
touch with the airlines in a move to develop more compatability in equip- 
ment to prevent any delay in progress toward full automation of reservations 
procedures. 

► Three fire-fighting systems proved successful in recent tests conducted by 
American, TWA and United Airlines in cooperation with the City of Chi- 
cago. Foamite, carbon dioxide and fog-type extinguishers proved equally 
effective in extinguishing fire set to mock aircraft filled with rags, excelsior 
and wood soaked in oil and gasoline at Midway Airport. New fire-proof 
suits permitted firefighters to enter blazing structure. 

► Airline travel on North Atlantic routes increased about 2077 this year. 
Traffic experts are crediting the new off-season excursion and immigrant 
fares for a major improvement in the North Atlantic traffic picture. 
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BEA's Viscount 802s 


Production line of Vickers Viscount 800 scries being hirncd out for British European Air- 
ways at Vickers' Weybridge plant. First of 2d Viscount S02s ordered by BEA was 
accepted last month at Wislcy airfield in ceremony in which Lady Douglas of Kirtlesidc, 
wife of the chairman of BEA, broke a bottle of champagne over the nose of the airplane. 
Fourteen Viscount 806s also are on order bv BEA. 

Satisfied Willi Proteus Icing Fix, 
BOAC Reschedules Britannia Start 


London— Anti-icing modifications on 
Bristol Britannia engines have been 
pronounced satisfactory by BOAC and 
the much delayed four engined turbo- 
prop will enter service between London 
and Johannesburg on Feb. 1. 

An urgent modification program was 
undertaken by Bristol, BOAC, the Min- 
istry of Supply and Ministry of Civil 
Aviation after Britannia developed icing 
troubles during route proving trials 
last summer. 

"Modifications made by the Bristol 
Aeroplane Co. to prevent icing troubles 
which occurred in the engines of the 
Britannia under certain atmospheric 
conditions have been fully tested and 
found satisfactory bv that companv and 
by BOAC,” the' airline said. 

Bristol said two major fixes have 
been made to prevent flamcouts caused 
when lumps of drv ice crystals accumu- 
lated in air intakes and passed into 
the combustion chambers. These are: 

• Use of glow plugs in the flame tubes 
to ensure continuity of combustion. 

• Modification of intake ducts to alter 
airflow characteristics so that accumu- 
lation of dry ice is prevented. 

Bristol said the modifications are 
being made to all Proteus engines 
delivered to BOAC and will be stand- 


ard in future powcrplants. To solve 
the Britannia difficulties, one of the 
most intensive research programs since 
the Comet crashes was undertaken by 
Bristol and government research organ- 
izations, including the Royal Aircraft 
Establishment and the National Gas 
Turbine Establishment. 



BOAC said Britannia service be- 
tween London and Australia will be- 
gin in March, with the turboprop 
being introduced on routes to Hong 
Kong, Japan, Aden, Ceylon and Singa- 
pore in late 1957- 

Negotiations by Northeast Airlines 
for the purchase of five Britannia 305s 
were delayed until Northeast was sat- 
isfied the problem had been licked 
(AW Dee. 10, p. 41). 

RCAF Main Cog 
In UN Airlift 

Abu Suweir, Egypt-United Nations 
emergency' forces in Egypt are being 
supported by a daily airlift of Fairchild 
C-119 aircraft operating into this ad- 
vanced UN base along a narrow 
Egyptian air corridor. 

Major airlift support is supplied by a 
Royal Canadian Air Force Squadron 
flying under United Nation colors. 
Italian C-119s also are bringing in some 

*Urgency of the operation can be 
assessed from the fact that when flights 
recently were cut off for two days by 
weather over the Mediterranean, food 
ration of the 3,000-man UN force 
dropped to less than one dav's supplv. 

The C-119 flights of the RCAF, 
which brings in both cargo and troops, 
operate from the UN staging area at 
Capodichino Air Field, Naples. Italv. 
Douglas C-124 Globcmasters and Lock- 
heed Super Constellations of the U.S. 
Navy and Air Force carry supplies and 
personnel to Naples. Initial UN airlift 
into Egvpt was provided bv Swissair 
DC-6Bs' until the arrival of the Cana- 
dian C-119 squadron. 

Although this Egyptian air force base 
which is serving as temporary UN ad- 
vanced headquarters was hard-hit by 
the Anglo-French attack, the runways 
escaped serious damage. A number of 
hangars were burned out and in the 
Center of the airfield a scrap pile of 
Russian MiGs gives the lie to Egyptian 
claims that only wooden dummys were 

Abu Suweir lies at the edge of the 
desert onlv a few miles west of Ismailia 
and the Suez Canal. It is less than 1 5 
minutes flvine time south of the cease- 
fire line at El Cap, which marked the 
southernmost point of the Anglo- 
French advance. 

Flight path lies from Naples to the 
island of Crete, where a refueling stop 
is made at Soudha Bay. Air traffic con- 
trol at Crete is under the direction of a 
U.S. Navy crew aboard an LST an- 
chored there for the purpose. The 
American unit provides radio communi- 
cations, homing devices and PI ap- 
proach control. Both Italian and Cana- 
dian air crews arc high in their praise 
of the Navy group. 
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SHORTLINES 


► Airlines Clearing House transacted in- 
terline business worth 566.215,738 in 
October, an increase of 23.5% over the 
previous October. 

► Allegheny Airlines flew 5.431,000 pas- 
senger-miles in November, a 29% in- 
crease over traffic of November 1955. 
The carrier’s passenger traffic registered 
a 17% increase in the first 11 months 
of this year. 


► American Air Export and Import Co. 
has begun air express service on its New 
York-Atlanta-New Orleans route and ex- 
pects to expand the sendee to 12 other 
cities early next year. 

► Capital Airlines has added a seventh 
non-stop Viscount flight between Wash- 
ington and Chicago to its winter sched- 
ules. The airline now has 51 Viscounts 


► Flying Tiger Line’s board of directors 
has voted a 5% common stock dividend 
payable Jan. 1 5 to stockholders of record 
on Dec. 15. 

► Lake Central Airlines will issue S300,- 
000 in new securities to raise capital for 
development of new Lima-Tolcdo-De- 
troit and Youngstown -Erie -Buffalo 
routes recently granted by the Civil 
Aeronautics Board. 

► Mohawk Airlines carried 33,551 pas- 
sengers in November. 26.6% more than 
the airline carried in the same month 
last year. Cargo traffic increased 35.9% 
in the same period. 

► Piedmont Airlines has signed a three- 
year contract for turbine fuel with Shell 
Oil Co. Shell will supplv fuel for Pied- 
mont's fleet of Fairchild F-27s when 
the aircraft begin scheduled service in 
early 1958. 

► Southern Airways flew 16,500 passen- 
gers 2,825,000 passenger-miles in No- 
vember for increases of 19.6% in 
passengers and 22.4% in passenger miles 
over November 1955. 

► United Air Lines flew 322.935.000 
passenger-miles and 4,575,000 freight 
toil-miles in November for gains of 17% 
and 77% respectively over traffic in the 
previous November. 

► West Coast Airlines has negotiated an 
18-month contract with the Air Line 
Agents Assn, covering passenger service 
employes. The agreement provides for 
pay increases ranging up to S30 a month, 
uniform allowances and various other 
benefits. 



COCKPIT 

VIEWPOINT 


By Capt. R. C. Robson 


The Jet Crew 

About ten years ago a third member was added to the crew of airline air- 
craft weighing 80,000 lb. This added member was needed primarily for 
flight operational considerations, although some airlines chose to install 
mechanic personnel in these jobs. The coming of airline jet and turbo- 
prop aircraft of greatly increased size and speed poses somewhat of a 
problem under existing conditions. (For a flight engineer viewpoint, see 
letter page 94.) 

In the two man airplane I fly today, there is often need of additional 
help for communications, traffic control procedures and general flight duties. 
A mechanic would be dead weight. 

As speeds increase in the next few years and area traffic becomes more 
congested, this need will also increase. 

ALPA Stand 

During its November convention the Air Line Pilots Assn, took a 
firm stand against flying the new jet equipment without a third pilot 
aboard. Some airlines have already provided for this-others may soon 
find it necessary since CAR contemplates the presence of two qualified 
pilots at the controls at all times (on jets), a requirement which cannot 
be met without a three pilot crew. 

Obviously jet transports, as the Boeing 707. do away with such things 
as prop and mixture controls. Cruise control is a function of piloting 
skill and experience, governed principally by choice of route and altitude 
selection. 

These aircraft are equipped largely with automatic systems which must 
be monitored and shut off or operated at reduced power when malfunction- 
ing occurs. 

Very little opportunity exists, if any, for the use of specialized mechanical 
skills in flight. 

Experience and Training 

Actually, the Air Force operates eight engine B-52s and six engine B-47s 
with a two pilot crew. Many Air Force people admit however, that if they 
had the continual schedule', traffic control and operational problems of 
the airlines they would undoubtedly use at least a three pilot crew. 

In the operation of jet aircraft and accessory systems, all indications 
are that experience and training requirements must be high and must flow 
on an equal basis through all crew positions in order to meet the all 
important "fail-safe” requirement. In other words each member of the 
operating crew must speak the same language and understand the relation- 
ship of nis duty and each part of the aircraft to the overall question of 
safety in flight. 

Additional Problems 

The additional problems of radar monitoring, fuel consumption and their 
relationship to flight planning and weather, faster closing speeds etc. make 
it clear that skills in the cockpit must be pilot skills available and usable 
100% of the time. 

CAR obviously confers complete authority over all crew member 
duties and aircraft operations to the pilot in command. A typical manual 
of an airline states, "No propeller will be feathered, no cabin supercharger 
disconnected, no discharge of CO, made, or any emergency procedure 
initiated without explicit orders from the pilot in command.” To carry 
out his job effectively the Captain must have the proper assistants. 
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Pan American Proposed for Circle Route 


By Craig Lewis 

Washington— A Pacific Great Circle 
Route between California and Japan 
was recommended for Pan American 
World Airways last week by Civil 
Aeronautics Board Examiner William 
F. Cnsick. 

The new Pacific route would offer 
stiff competition to Northwest Air- 
lines for traffic to the Orient, but it 
would not provide the disastcrous com- 
petition that PanAm could supply if al- 
lowed to fly to Tokyo from Seattle, 
Northwest’s gateway to the Orient. 

Under Examiner Cusick's recom- 
mendation, Pan American would pro- 
vide direct sendee to Japan from Los 
Angeles and San Francisco, as well as 
through its present Central Pacific 
route via Honolulu. Northwest would 
continue to have a monopoly on Japan- 
bound traffic traveling through the 
Seattle and Portland gateways. 

The report represents a victory for 
Pan American in its historic fight for 
a Great Circle Route to the Orient. 
But it falls short of the carrier’s desire 
to operate the route out of all four 
West Coast gateways. 

While the report represents a partial 
defeat for Northwest and its efforts to 
deny Pan American any Great Circle 
rights, the carrier's main concern is to 
keep Pan American off the Seattle- 
Tokyo route. The report supports 
Northwest’s stand on this issue. 

Cusick recommended that Pan 
American be permitted to operate a 
nonstop service between co-terminals 
Los Angeles and San Francisco and 
Tokyo. Operational stops would be 
permitted at any point along the route. 

The examiner found that the new au- 
thority should be temporary and should 
expire April 10, 1962. Since Northwest 
Airlines’ present Seattle-Tokyo authority 
expires at the same time,’ the CAB 
would have the opportunity to review 
both routes at the same time. 

The question of Great Circle author- 
ity for Pan American is involved in the 
reopened Trans-Pacific Renewal Case. 
The rest of the case was decided in 
1955, but President Eisenhower deferred 
a decision on the Great Circle issue. 
Then last January he asked the CAB to 
bring the record up to date on the spe- 
cific question of Pan American’s Great 
Circle application. 

The old record in the Trans-Pacific 
case contains information on the situ- 
ation to the end of 1952. The exam- 
iner's report now deals with new devel- 
opments since the old record was made. 
These fresh developments include sub- 
stantial traffic growth in the Pacific area, 
availability of new transports, mail rout- 


ings and the improved economic health 
of Pan American and Northwest. 

Airline traffic across the Pacific has 
grown substantially in the last four 
years. The report shows that in 1952 
transpacific air traffic totaled 26,715 
passengers. By 1955 this traffic had 
grown to more than 51,800 passengers, 
and the examiner thinks that could pos- 
sibly reach the 72,000 passenger mark 
estimated by Pan American for the year 
ending August 51, 1957. 

Added to this increased passenger 
business is the fact that the Defense 
Department shifted military mail to 
commercial carriers, giving Northwest 
and Pan American approximately S6.5 
million in extra income every year. 
These increases have removed both car- 
riers from subsidy for their Pacific op- 
erations. In 1952, the two required a 
total of $12.7 million in subsidy. 

Mail routings arc an issue in the case 
because the Post Office Department has 
shifted the postal concentration center 
from San Francisco to Seattle, and 

Airlines Improve 

Washington— Safety record of the 
scheduled airlines for 1956 shows an 
improvement over the previous year’s 
record despite the collision of two air- 
liners over Grand Canyon in June. 

The Civil Aeronautics Administra- 
tion, in a report of 1956 civil air activi- 
ties, announced today that the domestic 
scheduled airline fatality rate per 100 
million miles declined to an estimated 
0.62 from 0.76 in 1955. A total of 143 
persons were killed in four accidents 
during the period as compared with 
156 in seven accidents during 1955. 
The CAA statistics do not include the 
Nov. 1, 1955, accident at Longmont, 
Colo., in which 39 persons were killed 
because of sabotage. 

There were no fatalities on cither 
international scheduled airlines or ir- 
regular carriers. The irregular group has 
operated an estimated 1.4 billion passen- 
ger-miles domestically and internation- 
ally without a fatal accident since No- 
vember 1955. 

Total number of passengers carried by 
all scheduled airlines registered an 1 1 % 
increase to an estimated 45,860.000 
from 41,441,000 in 1955. 

Domestic passengers during the year 
totaled 41,868,000 and international 
passengers carried by U.S. scheduled 
airlines climbed 175& from 3,415.000 
in 1955 to an estimated 3,992,000 in 
1956. Total revenue passenger-miles 
rose from 24.2 in 1955 to an estimated 
27.4 billion this year. 

Most spectacular rise reported was in 


Northwest is carrying most of the mail 
traffic. Pan American argues it should 
be certificated out of Seattle to give it 
an equal opportunity for mail traffic, but 
the examiner rejects this argument and 
observes that Pan American would have 
resisted certification of Northwest out 
of San Francisco when the postal con- 
centration was in the California city. 

Much of the argument for Great 
Circle authority centers around the ad- 
vent of the DC-7C with its long-range 
capabilities. Pan American has assigned 
eight of its 33 DC-7Cs to Pacific duty', 
and Northwest and Japan Air Lines 
also will fly them over the Pacific. 

The hearings developed a great deal 
of controversy over the nonstop capabil- 
ity of the DC-7C, and the examiner 
observes that the new transport is not 
capable of operating a reliable nonstop 
service between Seattle and Tokyo, the 
shortest routing, with an economic pay- 
load. Pan American will have to plan 
a fueling stop, probably at Shemya, if 
it operates the Califomia-Tokvo sendee. 

Safety Record 

the number of civil aircraft manufac- 
tured and the number of pilot certifi- 
cates issued. Aircraft manufactured 
during the year readied 7.200 as com- 
pared with 4,280 in 1955 representing 
a 49% increase. Airline transport pilot 
certificates issued during the year to- 
taled 4,000 for a 43% increase, while 
commercial pilot certificates jumped 
from 13,029 in 1955 to 19,000, a 46% 

private pilot certificates issued, or 
17.791 in 1955 to 18,000 in 1956, and 
an 8% increase in student pilot 
certificates— from 44,354 to 48,000. 
Mechanic licenses issued totaled 9.000 
this year as compared with 6,288 issued 
last year. 

For the first time in CAA history, the 
number of applications for CAA ap- 
proval of jet engines moved ahead of 
piston engine projects by a margin of 
21 to 18. Aircraft certifications handled 
during the year included 14 different 
U.S. and foreign turbine-powered air- 
craft and 14 helicopters. 

The report showed a total of 65,250 
civil aircraft in operation during the 
year as compared with 60,432 in 1955. 
Scheduled transport aircraft totaled 
1,690 against 1,497 last year. Express 
and freight ton-miles on domestic sched- 
uled airlines increased by 12%, from 
316 million to 355 million. Cargo ton- 
miles on international carriers climbed 
from 110 million last year to 125 mil- 
lion this year for a 14% increase. 


AVIATION WEEK, De 


sr 24, 1956 



Northeast's Britannia Turboprop 

Northeast Airlines markings arc shown on Bristol Britannia which Northeast has ordered for use on its New York-Miami run. Northeast 
order was for five Britannia 305s which will carry 92 first-class passengers or 133 passengers in tourist service. Northeast plans a 3 lit. 
15 min. New York-Miami flying time with the Proteus-powered turboprop airliner (AW Dec. 10, p. 41). 


Airlines Delay Ground Equipment Plans 


By L. L. Doty 

Washington-Airlines have post- 
poned indefinitely any industry-wide 
decision on the best ground equipment 
for jet transport operations, although 
some agreement has been reached in 
establishing basic requirements for jet 
line maintenance facilities. 

The decision to defer consideration 
of new ground equipment was reached 
in a summary of the joint meeting of 
the Ground Equipment and Main- 
tenance Facilities Subcommittees of the 
Air Transport Assn, held this fall in 
Miami (AW Oct. 2, p. 82). 

Technical Conclusions 

Conclusions drawn by the two sub- 
committees after listening to 24 tech- 
nical papers presented by aircraft 
manufacturers, airlines and equipment 
companies during the four day session 
include: 

• Prototype ground equipment must 
be put to practical test before any 
conclusions can be reached on the ty pes 
needed. Plans also were made to hold 
a second joint meeting on the West 
Coast within the next six months to 
test equipment with the Boeing 707 
(AW Dec. 3, p. 43). 

• Subcommittees need better monitor- 
ing and more screening of papers pre- 
sented by equipment manufacturers in 
order to obtain a comprehensive sur- 
vey of the market by eliminating 
unnecessary background and sales 
pitches. Subcommittee members felt 


that condensed reports would give 
them a clearer picture of their ground- 
equipment needs. 

• Development of standards and de- 
signs for ground equipment and jet 
engine overhaul and test facilities at 
the present would be premature be- 
cause of the rapid progress being made 
in these fields. 

Hangar Needs 

The need for larger hangars and 
more hangar space was emphasized in 

quirements set forth by five airlines 
during the Miami meeting. It was 
generally agreed that basic hangar plan- 
ning will require a minimum design 
of 1 50-ft. wide and 1 50-ft. deep with 
a 50-ft. truss clearance. 

Trans World Air Lines pointed out 
that the jets will create many problems 
in hangar depth and height, some of 
them impossible to correct because of 
limitations imposed by adjoining build- 
ings. TWA said its operation is pri- 
marily a nosc-in-hangar operation that 
could be handled bv increasing the 
depth of the hangar. 

One system TWA employs when 
faced with a rudder height problem is 
to deflate the main gear struts of an air- 
craft while inflating the nose gear strut. 
Maintenance is performed with the 
aircraft in this attitude. 

Trans Canada Air Lines is contem- 
plating a hangar with an unobstructed 
area 1 50-ft. deep and 817-ft. long. 
United Air Lines' hangar is planned 


with outside dimensions of 460-ft. by 
360-ft. The building will be a “double 
cantilever" type hangar with a center 
core section 80-ft. in depth. 

The Boeing 707 will require hangar 
doors designed to open to a span of 
130 ft. American Airlines favors roll- 
ing doors and suggests that the use of 
tail-fin pockets in the doors may be 
required. United intends to use elec- 
trically-operated, horizontal sliding 
doors with a clear height of 50-ft. 

TWA plans doors of glass and steel 
construction that will be equipped with 
personnel and vehicle entrances. TCA 
will install overhead, electrically op- 
erated doors built in five sections which 
operate in unison. 

Floor Requirements 

Hangar flooring will be stronger. Pan 
American World Airways will pour con- 
crete for an allowable load of 300,000 
lb. United's floors will be reinforced 
concrete with a monolithic topping. 
Floors will be sloped slightly to elimi- 
nate any traction problems for tow 

American, Pan American, TCA and 
United will use radiant floor heating. 
Chief advantages, they say, arc rapid 
drying of wet floors, easier deicing of air- 
craft and hangar door tracks. Disad- 
vantages. include employe complaints 
of hot underfooting and a slowness in 
cooling hangars when doors are opened. 

Trans World Air Lines will heat 
hangars with steam unit heaters 
equipped with blowers. Distribution of 
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1951 

Kaman built the first 
turborotor helicopter 
flown anywhere. 


1954 

Kaman again pio- 
neered in the heli- 
copter gas turbine 
field with this HTK 
powered with twin 
turbines. 



Kaman Aircraft and Lycoming scored 
a turborotor first when this Kaman 
HOK helicopter took to the air pow- 
ered by Lycoming’s XT-53, the first 
U.S. free-shaft gas turbine specif- 
ically designed as a helicopter power 
plant. 

Kaman leads the field in turbo- 
rotor experience and development 
and is proud of the forward steps 
it is taking in the interest of our 
National Defense. 

Raman 

THE KAMA N AIRCRAFT CORPORATION 
BLOOMFIELD, CONNECTICUT 


Kaman builds helicopters YOU FLY LIKE A PLANE 



Soviet 1 Jet Pilot 

First Pilot Alcsandr Bystritski sits at con- 
trols of Soviet Tu-104 jet transport used 
on Trans-Siberian route. Formation stick 
is at left. Pilot wears throat microphone, 
has oxygen mask, apparently for emergency 
use, clipped to coat. 

heat to offices and special areas will be 
handled by ducting. 

Engine work stands used by Ameri- 
can on DC-7, DC-6 and Convair air- 
craft will be suitable for the Lockheed 
Elcctra. 

The Boeing 707, however, will rc- 

£ tirc redesigned stands because of the 
ape of the engines and their height 
from the ground. 

American docs not expect to install 
permanent docks for wing and fuselage 
maintenance of the 707 since relatively 
few field maintenance operations in this 
area are anticipated. Now tail stands 
will be required since present work 
stands are only 30 ft. high. The 707 
tail is 40-ft. in height. 

Scaffolding Needs 
Pan American leans towards portable 
scaffolding, platforms and stands and 
probably will not install fixed dock 
facilities. Trans Canada pointed out that 
stands arc not needed for Viscount 
engine maintenance since the engines 
arc slung low enough to permit work 
from floor level. 

TWA hopes to develop a universal 
stand that is adaptable to all jet air- 
craft. United plans to employ the port- 
able type of work stand. 

Noise will dictate the location of 
most engine run-up areas. American said 
blast fences may be essential in some 
areas and suggested the possibility of 
ground noise suppressors for all run-up 
operations. 

Pan American suggested the use of 



Let’s face it. Engineers are people, and people have a habit 
of blowing off steam once in a while, either rightly or wrongly. 
Kaman Aircraft considers it quite an achievement that the 
members of the Engineering staff have worked hard and 
long and well on many classified projects with very, very 
few grumbles. 

We think it’s mostly because our Engineers recognize there’s 
a tremendous job to be done at Kaman Aircraft to keep up 
our end of the National Defense effort, and they are the 
people who have been elected to do it. Of course, our engi- 
neers are technically qualified men who are willing to work. 
Their reward is the satisfaction of a job well done, plus 
commensurate pay and working conditions second to none. 
Our men don't like to be coddled . . . and aren’t. 

A golf ball can take an awful pasting and come up with a 
smile. Check the position you can fill and mail the coupon. 
We think you’ll come up with a smile, too. 

JCaMAN 
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Just about everyone accepts the fact that 
only steel can meet the future requirements of 
supersonic flight— the need for a skin material 
with a tensile strength over 200,000 psi at tem- 
peratures of 800° to 1,000° F. and with good 
corrosion resistance. The problem is how to 
make such material capable of fabrication on 
existing manufacturing equipment . . . and how 



U pi Can steel 


meet the test? 


1900 mph.— 


and 


to make it with a minimum of scarce alloying 
elements, so that it can be produced in quan- 
tity, even in an emergency. 

No existing steel meets all the requirements. 
That’s why, for the past several years, United 
States Steel has been searching for new steels 
that do meet them. The results, to date, are 
very promising. From the multitude of pres- 
ently available stainless and alloy steels, several 
modified analyses almost do the job. Research 
on these steels continues, and from it are com- 
ing the improved, unique steels needed to solve 
your airframe problems. 

If you would like to know more about the 
materials problems posed by modern high- 
speed flying, and possible solutions, send for our 
new booklet, “Special Steels for the Aircraft of 
Tomorrow.” 




concrete run-up pads 150-ft. by 175-ft. 
Trans Canada has found that blast 
fences 12-ft. high provide reasonable 
noise and blast suppression for the 
Viscounts. 

TWA plans an SxlO-ft. blast fence 
and said its construction depart- 
ment is now experimenting on a con- 
crete wall for noise suppression charac- 
teristics. The pad will be concrete with 
rubber-asphalt type expansion joints. 


Washington— Civil Aeronautics Board 
members who toured West Coast jet 
transport manufacturing plants earlier 
this month (AW Dee. 10. p. 31) have 
endorsed the jet transports now under 
development by major U.S. aircraft 

T^c four CAB members who visited 
Boeing Airplane Co.. Douglas Aircraft 
Co.. Lockheed Aircraft Corp. and Con- 
vair Division of General Dynamics were 
all enthusiastic over their flight in the 
Boeing 707 and their discussions with 
the engineers and economists working 
on the four companies’ jet projects. 
Future Visits 

The Board plans to visit Fairchild 
Engine and Airplane Corp. for discus- 
sions on the F-27 turboprop and the 
M-185 jet executive transport. James R. 
Durfec, CAB chairman, said the Board 
plans to fly in all the new turbine trans- 
port tvpcs. 

Hie CAB chairman said lie rcc- 
ognized the need for early action on 
new turbine transport certification rules 
and revealed that the Board is asking 


United intends to pave its run-up area 
with concrete, sealing the joints with 
buna rubber compound to counteract 
effects of fuel spillage. The airline will 
use noise suppressors but plans to 
locate the run-up area in a remote sec- 
tion of its plot where no blast fences 
will be required. 

Engine intake screens may be used 
by the airlines to prevent engine inges- 
tion of foreign matter. 


for a substantial increase in its budget 
for Fiscal 1958 to handle the heavy 
work load that is developing with the 
advent of jet transports. Most of the 
extra money will go to increase the 
staff of the Bureau of Safety Regulation. 

Observing that development of jets 
brings new and revolutionary problems 
to the CAB. Durfec said present certi- 
fication rules “will obviously require 
considerable revision.” 

He acknowledged that any delay in 
certification, cither through revision of 
the rules or otherwise, would be a mat- 
ter of tremendous concern to the manu- 
facturers. the airlines and the public. 
He said he is confident that the CAB 
will have its safety rules for "adequate 
protection of the public” ready in time 
for certification. 

Economy of Electro 

Durfec also repeated an observation 
he made in Los Angeles that the Lock- 
heed Elcctra holds the greatest promise 
for economy on shorter routes in the 
jet era. 

He told Aviation Week that his 


observation on the Elcctra was based 
upon a comparison of the economic 
data presented to the Board by each of 
the four manufacturers visited. With 
this information as a basis, Durfec said 
lie is impressed with the relative eco- 
nomic advantages of the Elcctra on the 
shorter routes. 

CAB Vice Chairman Joseph P. 
Adams thinks a major feature of the 
new jets will be the bigger, more spa- 
cious cabins and the freedom from 
noise, vibration and turbulence. He 
said a passenger feels as if he is 
"wrapped in a cocoon of comfort.” 

Adams feels that the jet transport 
will bring a new era of passenger ac- 
ceptance of air transportation and that 
higher speeds mean more passenger ap- 
peal. He thinks the jets will operate 
economically from the date of intro- 
duction. 

Survey Shows Many 
Shy of Air Travel 

Three fourths of American adults 
have never traveled by air, and fear of 
flying probably helped keep the majority 
of them on the ground, according to the 
Survey Research Center of the Uni- 
versity of Michigan. 

Seventy-six percent of the respondents 
in the center's 1955 National Travel 
Market Surr ey who had ever traveled 
by any means listed general fear of fly- 
ing as a drawback. Fear of air sickness 
specifically was the third-ranking dis- 
advantage. listed bv 8% of the adults 

In its findings of the Survey, the 
center reported 75% of the respond- 


CAB Discusses West Coast Tour 



BOEING 707 jet transport prototype, which flew four members of the Civil Aeronautics Board from Seattle to Los Angeles, stands on 
ramp at Los Angeles International Airport. Return trip flight to Seattle was made in 1 hr. 50 min. time. 
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ends had never taken a trip by air, 5 1 % 
had never taken a bus trip, 30% had 
never gone by rail, and 1 1 % had never 
taken an automobile trip. Sixteen per- 
cent had flown at some time, but only 
7% had flown within the past year. 

Speed of flying was cited by 86% 
of those respondents who had ever 
taken a trip by any kind of carrier as 
an advantage of air travel, with 8% 
reporting themselves as air-minded: 
"love planes, thrill of flight." Third- 
ranking advantage of air was its cost, 
with 6% listing air travel as cheap, 
cheaper or reasonable. 

The survey was supported financially 
by the Port of New York Authority 
and the New York Central Railroad. 
Others selected findings released by 
the center: 

• Two-thirds of all trips by adults in 
the United States are for pleasure or 
on vacations (the report distinguishes 
“pleasure” trips from visits with friends 
or relatives). 

• Of the adult population, 60% take 
one or more trips a year, but 40% 
never get as far as 100 mi. from home. 

• Three out of four people from fami- 
lies with $15,000 or higher incomes 
have taken an air trip at sonic time. 
Only one in ten in the below $3,000 
group has traveled by air. Proportion 
of those who flew during the past year 
is 1-2% in below $3,000 group income, 


5-4% in $3,000-4,999 income, 6-12% 
in $5,000-$9,000 income, 20-50% in 
over $10,000 income. Only 7% of the 
respondents are in the $10,000 or over 
bracket, however, so the lesser income 
group accounts for about half of all 

• Other disadvantages of flying men- 
tioned by respondents: bad health, poor 
connections, inconvenient terminals, 
"don’t see the scenery.” 

• Other advantages: safety, comfort, 
cleanliness, meals, good connections. 

Twenty-two percent of the respond- 
ents who had flown cited roughness as 
unpleasant recollections. 

San Francisco Airport 
To Expand for Jets 

Expansion of San Francisco Interna- 
tional Airport to handle jet age traffic 
was assured as San Francisco voters 
passed a $25 million bond issue to 
finance a 10-year improvement program. 
Included in the project: 

• Extension and strengthening of run- 

• Construction of additional concourses 
—some of which may reach so far from 
the main terminal that a satellite termi- 
nal mav have to be built. 

• Development of sites for mainte- 
nance facilities. 


• Addition of a heliport and executive 
aircraft facilities. 

The first $6 million phase, pro- 
grammed for the next two years, calls 
for extensions which will lengthen the 
present 8,750-ft. north-south runway to 
9,500 ft. 

Helicopter Taxi to 
Serve San Francisco 

San Francisco— Rick Helicopters, Inc, 
has inaugurated helicopter taxi service 
in the San Francisco Bay area. 

Initially Rick assigned two float 
equipped Bell 47 helicopters to the 

If demand warrants, up to 23 other 
helicopters will be added. They will 
carry' two passengers and the pilot, plus 
40 lb. of luggage per passenger. 

Downtown San Francisco landing 
area will be the Ferry Building heliport. 
Rick is making arrangements for addi- 
tional landing sites in downtown Oak- 
land and other Bay Area communities. 
The helicopter will deliver a passenger 
to his door if his yard gets Civil Aero- 
nautics Administration approval as a 
landing area. Rick expects main pickup 
points to be San Francisco, Oakland, 
and the airports that sene the two 
cities. 

Rates will be based on the firm’s $75 



AVIATION WEEK, De 


sr 24, 1956 








TEFLON- 

GLASS 

FIBER 

LACING 

TAPE 


New Ben-Har Braided Lacing and Winding Tape 
combines two superior insulation materials — DuPont 
Teflon and glass fibers. Fibers are Teflon coated 
before braiding to maintain rough texture and assure 
tight knots — and to eliminate abrasive action of the 
glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 
-100°F. to 500°F. They are non-absorbent and inert 
to most known chemicals and oils . . . completely 
wax-free and fungus proof. 

Available in 3/64, 1/16, 3/32 and 1/4 inch widths, 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples. 


Bentley, Harris Manufacturing Co. 
2112 Barclay St. Conshohocken, Pa. 


BENTLEY, HARRIS 



INSULATIONS 


52 


per flight hour charge for charter serv- 

From the Ferry Building to San 
Francisco International Airport— an 11- 
minutc trip— will cost $7.50 per passen- 

Jackson Hughes, Rick's chief pilot, 
said the taxi service will not be a money- 
making proposition because return trips 
often will be made with no passengers 

Main reason for offering the service, 
he explained, is to promote interest in 
helicopter travel. Rick hopes to arouse 
enough demand in the area for sched- 
uled helicopter service to nudge its 
Civil Aeronautics Board application to 
the hearing stage. 

Rick applied five years ago for per- 
mission to operate scheduled helicopter 
sendee within a 200-mi radius of San 
Francisco, but no hearing has been 
held yet. 

Rick would need a government sub- 
sidy to operate this proposed helicopter 

The new taxi sendee is first such 
operation in the Bay area. 

It will be based at San Francisco In- 
ternational Airport, where Rick is head- 
quartered. 

Lease-Purchase Plan 
Offered to Airlines 

Aircraft rental with options to pur- 
chase will be offered to airlines on an 
expanded basis by Standard Factors 
Corporation, a national commercial 
finance company. 

Standard Factors, which has pro- 
vided some purchase-leaseback financ- 
ing of planes on an experimental basis 
since early 1955, includes a trade-in 
arrangement through which airlines may 
replace older equipment. 

Under the trade-in plan, Standard 
Factors will apply the value of the 
older planes to the cost of new equip- 
ment provided under the lease-pur- 
chase agreement. 

The older equipment will then be 
sold to secondary airlines on a pay-as- 

tIc firm reports a total of 14 new 
and used commercial air transports fi- 
nanced to date through lease-purchase 
arrangements with airlines. Two basic 
formulas have been used in setting 
option prices. 

Under one formula, a fixed percent- 
age of the rentals is applied to the pur- 
chase or option price, with the balance 
of rental payments retained by Standard 
Factors. 

The other plan, designed for longer 
term leases, calls for higher purchase 
prices during the early years of the 
lease, with option prices lessening as 
loans arc paid off and carrying charges 
diminish. 
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Helicopters Lift Stranded Lightplanes 


Ft. Rucker, Ala.-A new helicopter 
lift technique to speed reclamation of 
stranded light aircraft from remote areas 
has been perfected at the U. S. Army 
Aviation Center here. The system has 
applications in training and combat. 

Designed by engineers of the Con- 
tinental Army Command’s Board 6 and 
built by Hayes Aircraft Corp., of Birm- 
ingham, Ala., key to the system is a 
tubular steel frame that is quickly fast- 
ened to the roof of an L-19 cockpit, 
providing a lift point that insures 
proper balance. 

Thus far, the work has been done 
with the exterior sling on a Sikorsky 
H-34 helicopter. However, the device 
can be used with any helicopter of suffi- 
cient capacitv, such as the Sikorsky 
H-37A, Verto'l H-21C or a flying crane. 
Benefits of Technique 

Col. Robert R. Williams, Board 6 
president, points out that a forced land- 
ing in an inaccessible field by a student 
lightplane pilot can create a major prob- 
lem if the plane cannot be flown back 
to base. In one case, it required two 
days of work to salvage such an aircraft, 
and about $2,000 worth of damage was 
done getting the plane free of the ter- 

In the short time that the Aviation 
Center has been testing the new tech- 
nique it has been put to good use. 

In one case, an L-19 made a forced 
landing on a sand spit on the Gulf of 
Mexico. A takeoff could have been at- 
tempted, but an engine change was 
necessary. The H-34 brought the air- 
craft home for repairs. 

In another instance, a Bell H-13 heli- 
copter en route to Ft. Rucker from the 
factory in Dallas was forced down by 
an engine failure about 51 mi. west of 
New Orleans. It was impossible to 
change the engine at the scene. Dis- 
assembly of the aircraft was prevented 
by picking it up with an H-34 and mov- 
ing it 20 mi. to the nearest airport. The 
engine was changed, and the H-l 3 con- 
tinued its trip. 

Economy 

Col. Williams emphasizes the econo- 
mies realized in using the helicopter to 
recover disabled aircraft. 

It frees repair crews from long and 
tough jobs, prevents further damage to 
the plane and speeds its return to oper- 




TUBULAR steel frame from Sikorsky H-34 is attached to L-19 observation plane. 


HELICOPTER lifts L-19 clear of ground (top) and flics off (below), gaining altitude. 


In combat, the same savings can be 
realized at a time when they are more 

Salvage teams always are a drain on 
the manpower of a unit in the field 
and sometimes provide a vulnerable 
target for the enemy. 
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MISSILE ENGINEERING 


Three Autopilots Will Guide Vanguard 


By Philip J. Klass 


New York— Project Vanguard (earth 
satellite) vehicle will employ eight sep- 
arate control systems to provide pitch, 
yaw and roll stabilization during differ- 
ent phases of its flight. The guidance 
control systems were described here re- 
cently at a meeting of the American 
Institute of Electrical Engineers by 
Peter A. Freeman, Projec 
controls group engineer fi 
Martin Co. 

To save weight, the Vanguard vehicle 
uses no controllable fins. Instead guid- 
ance is achieved by deflecting the thrust 
axis of the first and second stage rocket 
motors during powered flight. 

While this approach permits more 
payload, it complicates the guidance- 
control system designer's task, Freeman 


System Division 

Three of the control systems will be 
used to provide pitch, yaw and roll axis 
stabilization of the first stage. Three 
other systems will take over after first- 
stage separation to control the second 
and third stages. 

The remaining two control systems 
will come into use during the coasting 
phase after second stage burn-out but 
before separation from the third stage. 
Freeman reported. 

The eight control systems, being de- 
veloped by Vickers (division of Sperry 


Rand Corp.) will obtain pitch, yaw and 
roll axis displacement signals from a 
gyro stabilized platform developed by 
Minneapolis-Honevwcll. (AW Sept. 
24. p. 27.) 




control sys- 

be beld^to 
tcly one-half 
hed bv vac- 


uum tube or magnetic amplifiers power- 
iiig hydraulic actuators which in turn 

This applies to both the first and 
second stage (before burn-out) control 

Roll axis stabilization of the first and 
second stages will use non-linear on-off 
control systems to operate a pair of small 
jets whose thrust is provided by turbo 
pump exhaust. The less complex "bang- 
bang” tvpc control am be used because 
the roll axis need be stabilized only to 
within about three degrees. Freeman 

Also, because the thrust jets are 
essentially on-off type devices without 
proportional control, there is no need 
to provide the more complex and so- 
phisticated linear control system, Free- 

After second-stage burn-out, the 
rocket motor can no longer be used for 



DYNAMIC mock-up of first-stage Vanguard autopilot, which uses hydraulic actuators to 
displace rocket engine, enables Martin engineers to test system response. 


stabilization. During the coasting pe- 
riod (prior to dropping the second 
stage), two pairs of thrust jets arc used, 
one pair each to provide pitch and yaw 
axis control moments. These also are 
operated from on-off type control sys- 

Thc third stage, containing the satel- 
lite, has no stabilization control systems. 
It relics upon gyroscopic moments es- 
tablished when it is spun about its 
roll axis just prior to separation from 
the second stage. 

This is the same type of stabilization 
that is imparted to a shell by muzzle 

Tough Control Problems 

The Vanguard vehicle stabilization 
problem is complicated by the fact that 
90% of the gross weight (fuel) is un- 
loaded during the flight, radically chang- 
ing the center of gravity and moment 
of inertia, Freeman pointed out. Other 
control problems arise because the 
vehicle's structural rigidity is reduced to 
a minimum to permit maximum useful 

This results in structural bending and 
vibration. If this structural resonance 
corresponds to the natural frequency' of 
the control system, it can destroy the 

Structural resonance proved a seri- 
ous problem on the Martin Viking 
rockets, and the 72-foot Vanguard ve- 
hicle is even more susceptible because 
of its greater fineness ratio (length di- 
vided by diameter). 

Another problem arises because of 
the high intensity acoustical feedback 
of noise from the rocket engines. Un- 
less this audio feedback is suitably fil- 
tered. it can produce resonance in the 
structure and the control system, Free- 

Martin has selected a displacement- 
rate type control system for the Van- 
guard linear (pitch, yaw) controls, with 
rate being derived from an R-C nct- 

Two Types of Amplifiers 

Martin is having both vacuum 
tube and magnetic servo amplifiers de- 
veloped to provide a backstop in the 
event one proves unsuitable. Freeman 
siiid that the magnetic amplifier may 
prove lighter, but the vacuum tube 
version is more flexible in its capabili- 
ties. 

The M-H stabilized platform will 
use HIG (integrating) gyros. These 
floated gyros arc extremely rugged and 
accurate, both important requisites for 
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operation of the Vanguard vehicle. 

The MIG gyro also has a torque 
motor which enables it to be preccsscd 
at any desired rate. 

Critical Phase 

This is useful in two ways. First it 
permits programming of the Vanguard 
vehicle’s pitch axis attitude to give it 
the desired flight path and orbit. Sec- 
ondly, it permits the gyros to be aligned 
prior to launching— a difficult and time- 
consuming operation for the required 
accuracy— after which the gyros can be 
corrected for apparent drift caused by 
the earth's rotation by introducing a 
signal which precesses the gyro suffi- 
ciently to compensate for such rota- 
tional effect. 

The most critical phase of the entire 
operation will come during the coast- 
ing phase after second stage burn-out. 

At this time the vehicle must be 
stabilized with a pitch accuracy of 
better than one-half degree. This 
means that the gyro stabilized platform 
must be aligned to the horizontal with 
considerably greater accuracy. 

Any gyro drift which has occurred 
during the first and second stage flight 
will appear as a stabilized platform 
error, which is the accumulated total 
(integral) of gyro drift from the time 
of launch. 

Boeing Takes Second 
Boinarc Site Option 

Boeing Airplane Co. has taken an 
option on a second tract in the San 
Francisco Bay area as the possible build- 
ing site for a pilotless aircraft produc- 
tion plant. 

Both tracts, the second in the San 
Ramon valley near Parks AFB, and the 
first, a Ford Motor Co. plant at Rich- 
mond, Calif., would be used in a pro- 
gram involving the USAF supersonic 
guided missile, Bomarc. Neither option 
has been exercised, and the decisions 
hinge on favorable zoning and arrange- 
ments for utilities and rail transporta- 

Boeing's Bomarc contract is for the 
complete weapon system. 

Testing Completed for 
Martin TM-61 Matador 

Final testing of Martin’s TM-61 
Matador missile is complete at the Air 
Force Missile Test Center, Patrick Air 
Force Base. Fla. 

Matador thus has become USAF’s 
first tactical missile in operational status. 

Two units trained at Patrick, the 1st 
and 69th Tactical Missile Squadrons, 
are the first to be equipped with the 
Matador. 




measured on chronographs and recorded 
by printout units. 

Each test stand has three firing posi- 
tions to fully instrument each test; 
switching system transfers recording 
equipment. Time required for this 
transfer is about 45 min. on normal 
tests. Reduced data is available 50 min. 
after normal firing. Analog and datatron 
digital computers are used and an IBM 
704 unit is being installed. 

Cold flow test facilities of the Liquid 
rocket plant are used for components. 
Pump test equipment includes electric 
drive equipment delivering 2.250 hp. at 
50,000 rpin. 

Liquid oxygen is to be supplied by 
mobile plant in the test area, and a 
liquified gas plant is under construction 
by Air Products Co. on USAF contract. 
Liquid plant currently uses 700,000 gal. 
of water a day and 1,285,200 kwh. per 
month. 

Construction Program 

This construction is part of the sub- 
stantial program underway. It includes 
additional test stands, which the com- 
pany is building with its own funds, and 
a Si 5 million, 500,000 sq. ft. produc- 
tion plant which will be started soon 
under an Air Force contract. 

Existing buildings include an ad- 
ministration and engineering building, 
the liquid rocket plant, and a solid pro- 
pellant plant which has produced 500,- 
000-900.000 lb. of propellant per month 
since production began in 1952 on a 
Navy contract. 

Hiring of 1,100 more employes is 
contemplated for the new production 
plant. At present, the Sacramento plant 
employs about 5,500. 

Rocket Quality Fuel 
Made From Ammonia 

Anhydrous hydrazine of rocket fuel 
quality has been produced from am- 
monia on a laboratory scale in a gas 
phase chemical reaction carried out in 
a high-frequency electrical discharge: 

The process was developed and pat- 
ented by Lord Manufacturing Co.. Eric, 
Pa. Lord believes the process yield is 
enough to justify experimentation in a 
complete pilot plant. Work on the 
process dates back to 1944: the tech- 
nique was patented two years ago. 

Basically the reactant material— in this 
case ammonia-flows through a radio- 
frequency field of decreasing intensity. 
Zones of controlled pressure, tempera- 
ture and residence time are formed and 
the final product is activated, formed 
and removed from these zones. 

The company says the process is par- 
ticularlv suited to chemical synthesis 
reactions which arc difficult or impossi- 
ble to do under conventional tech- 
niques. 


Aerojet Sacramento Test Stands 


Air Force ballistic missiles program 
will result in substantially increased pro- 
duction at Sacramento, Calif., plant of 
Acrojct-Ccneral Corp. The company 
has production contracts for liquid 
rocket engines for intercontinental Titan 
and Atlas and intermediate-range Thor 
missiles. 

Sacramento operation— three plants 
on 20,000 acres-includes three position 
C-clamp-type test stand used in develop- 
ment test firings of thrust chambers and 
injectors (top). Each firing position has 
a 500,000 lb. thrust rating. 

In front of the test stand can be seen 
large chamber used to simulate altitude 
conditions. 

Stands in Pairs 

One of larger test stands of the four 
complexes of test-stand pairs at the fa- 
cility is shown at right. Located along 
a 40 ft. deep ravine, this stand is used 
for liquid engine firing. Test stand 
sizes range from 50 ft. wide X 50 ft. 
high x 67 ft. depth to 87 X 100 X 
82 ft. 

Four control buildings house instru- 
mentation for operation of two of the 
test stands, and the stands and control 
buildings are connected by tunnels In- 
strumentation is comprised of equip- 
ment for gatlicnng low ficqncncv. 
medium frequency, high ficqncncv data 
and tuning equipment. 

• Low ficqncncv equipment has 1 0 1 
channels available Static and quasi- 


static information is recorded on tape, 
converted and tabulated. 

• Medium frequency equipment— 192 
channels of pressure, force, valve posi- 
tion can be reduced. 

• High frequency equipment. Data is 
recorded by tape and cathodc-ray re- 
cording oscillograph on 24 channels, 

• Timing sequences on 96 channels are 
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Oak Ridge Tower Shielding Facility 

Four 524 ft. steel towers are used to simulate shielding conditions of an airplane in flight 
at the Oak Ridge National Laboratory. Facility was constnictcd at a cost of S2 million for 
Atomic Energy Commission's aircraft reactors program. Protective shielding for crew and 
a test reactor with its own shielding can be suspended as shown in the photograph. 


Future research on the process is 
aimed at the production of high-energy 
fuels for missile powerplants, intermedi- 
ates for high-temperature-resistant poly- 
mers and other high activation energy 
materials. 

Lord Manufacturing Co. has been 
known for its work with vibration con- 
trol mounts and bonded rubber prod- 
ucts. This chemical synthesis work was 
done by the company's Central Re- 
search Staff as part of its work in related 
fields. 

Lithium Producers 
Establish Institute 

Research direction for lithium and its 
compounds on an industry-wide basis is 
the major reason behind the recent for- 
mation of the American Lithium Insti- 

Three major lithium producers— 


American Potash and Chemical Corp., 
Foote Mineral Co. and Lithium Corp. 
of America— formed the Institute. 

The Institute will act as a technical 
information agency and will maintain a 
library and literature service at its Prince- 
ton, N. J. office. 

Lithium is one of the light metals 
used as the base for many high-perform- 
ance fuels (AW Nov. 12, p. 51). Other 
uses of lithium include: light-metal al- 
loys, plastic catalytic agents, and— in 
lithium salt form— in porcelain enamels, 
air conditioning and multi-purpose 
greases. 

The Institute plans to support re- 
search and development on the prob- 
lems of lithium use in chemistry, ceram- 
ics, metallurgy and nucleonics. Projects 
will be assigned to colleges and research 
institutions and will be monitored by 
the Technical Policy Committee com- 
posed of representatives from the three 
companies supporting the Institute. 
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Modular Design Offers Missile Reliability 


New York— Modular rocket power- 
plant components have been proposed 
by a Bell Aircraft Corp. engineer as a 
wav to increase missile reliability. 

Following the familiar formula which 
states that total missile reliability is the 
product of the reliabilities of the com- 
ponents, Guenther W. A. Haase de- 
scribed to the American Rocket Society 
here an easy-to-assemble rocket power- 
plant of only six units: 

• Gas generator with three-way salve 
and flanged pressure lines. It would 
have a solid-propellant charge to pres- 
surize the liquid propellant tanks. 
Though Bell reports much progress, no 
such solid-propellant generator has been 
perfected. 

• Main section of oxidizer tank with 
fill ports for oxidizer and fuel. 

• Funnel section of oxidizer tank with 
flanged discharge lines. 

• Fuel tank with flanged discharge line 
and provision for hvpergolic starting 
slug. 

The funnel section of the tank has 
a hole for the oxidizer discharge line. 

• Top of oxidizer tank with pressure 
lines for oxidizer and fuel tank. Both 
lines have bellows and flanges which 
connect to gas generator. 


• Uncooled thrust chamber with 
ceramic lining. Haase claims it differs 
from normal chambers in that the in- 
jector head and chamber are welded 

Tanks arc funnel-shaped to assure 
high rate of flow at different accelera- 
tions. To save weight and space the 
smaller tank is built into the larger. 
Lack of differential pressure on the 
funnel or discharge line in the inner 
tank means these parts can be built of 
thinner material. Fill ports of both 
fcinks can be closed by hand with a 
plug which is flush with the surface. 

Aluminum frangible discs are used 
instead of valves. One is located in the 
discharge line and one in the pressure 
line of the discharge system. On the 
fuel side, one is in the pressure line and 
two are in the discharge line, between 
which the hvpergolic slug is stored. 

Various propellants could be used— 
for example, white fuming nitric acid 
and JP-4 with unsymmctrical dimethyl- 
hydrazine for hvpergolic skirting. Bell 
admits that this design is limited by 
thrust and burning time and at present 
is unable to meet missile requirements 
which would be effective against bomb- 
ers of the next generation. 


Suggested procedure for assembly: 

• First: Oxidizer bank funnel is welded 
-to inside of main portion of tank. 

• Second: Top of oxidizer tank is 
welded to main portion. 

• Third: This assembly is welded to fuel 
tank. 

• Fourth: Thrust chamber is welded to 
tank assembly at flanges with frangible 
discs installed. 

• Fifth: Gas generator is welded to 
engine assembly at flanges with frang- 
ible discs installed. 

Bell reports progress in solving prob- 
lems of acid-jet fuel propellant rockets 
and plans to stress this field. Haase 
emphasized the following points in ex- 
plaining his powerplant design: 

• Defensive missiles which must be 
ready for instant firing can use only 
those propellants which arc stable and 
can be stored for a long time at varying 
climatic temperatures. 

• Hvpergolic propellants eliminate 
problems of separating starting slug 
from main propellant, but increase 
danger to launching sites. 

• Low thrust, short burning time 
engines function better with pressurized 
binks to feed pumps because they are 
simpler and more reliable. These tanks 
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require only the pressurizing gas and 
have fewer moving parts than any other 
developed system. 

• Reliability of propellant feed. Links 
can be designed to meet specific ac- 
celeration problems better than snorkel 

• Elimination of valve failure because 
of corrosion or lubricant solidification 
can be helped by substitution of frang- 
ible discs wherever possible. 

Material which is expensive, scarce, 
or requires special machinery is avoided. 
For example, the thrust chamber with 
ceramic lining and no wall cooling is 
easier to mass produce than one with 
jacket or wall tube cooling. 

According to Bell, this powerplant 
design is desirable for use in a weapon 
because it fills the requirements of a 
minimum of parts, mass production, 
and high reliability. 

When to Eat, Sleep 
Space Flight Factor 

Los Angeles— Artificial day-night cy- 
cling, a natural pattern of sleep and 
rest, will become a major factor in ac- 
tual space flight. Dr. Ilubcrtus Strug- 
bold, chief, Department of Space Medi- 
cine, School of Aviation Medicine, 
Randolph AFB, points out. 

In a talk at a symposium here spon- 
sored by the University of California's 
Institute of Transportation and Traffic 
Engineering in cooperation with the 
Aeronautical-Engineering Assn, and the 
Institute of the Aeronautical Sciences, 
Dr. Strughold discussed the effect of 
time shift related to transport by air 
both for conventional transport and 
space flight. 

No natural sequence of day and night 
will exist in more advanced phases of 
spice operation, he said, because the 
vehicle itself will be a small celestial 
body revolving around the rotating earth 
or orbiting to other celestial bodies in 
the gravitational field of the sun. 

Inside the cabin of such a vehicle. 
Dr. Strughold said, where the extra- 
atmospherie sunlight without skylight 
of space creates darkness, a day-night 
cycle similar to the pittern of earth will 
have to be simulated. 

Dr. Strughold made these points for 
current conventional air transport: 

• Period of incomplete time adapta- 
tion must be considered in scheduling 
hours for the sessions of international 
diplomatic and economic conferences 
immediately after long distance flights. 
As a rule, during the first two days 
after flights that involve crossing five 
or more time zones, important meet- 
ings should not be scheduled in the 
early morning at the end of an east- 
bound flight, or during the late after- 
noon following westbound trips. 

It is important to estimate these ef- 


INiobium Research 

Possibility that niobium, a metal with 
a 4.320F melting point, may provide a 
break-through in high temperature metal 
research was suggested to the American 
Ordnance Association by Dr. Robert F. 
Mclil, Carnegie Institute of Technology. 
According to Dr. Mchl, a dozen labora- 
tories arc now studying this relatively 
new clement which was formerly called 
columbium. Use of niobium hi high- 
temperature alloys was also mentioned 
to the AOA by Dr. John B. Johnson of 
Wright-Pattcrson AFB. 

Dr. Mchl made a strong plea for more 
fundamental studies, which he said had 
been neglected under the pressure to 
produce useful alloys. He stated that 
for this reason research must proceed by 
a sort of scientific common sense and 
that such research is very expensive and 
timc-consoming. 


fects on the combat efficiency of air- 
borne troops, flying crews, and staff 
officers flying into a theatre of war. 

• Day-night cycle problem is especially 
important for the crews of international 
airlines. For them during a certain 
part of the year, a natural regular pat- 
tern of day and night does not exist, 
but their bodies demand a regular pat- 
tern of sleep and rest. 

If their stay on another continent 


involves only a few days, it would seem 
advisable to’ maintain the daily cycle 
of the home continent. In the long 
run, too frequent shifts in their physio- 
logical sleep and wakefulness cycle 
might result in chronic fatigue and 
other disturbances. 

• In the transportation of patients, for 
the first few days after arrival by air, 
a gliding adjustment of the time tabic 
for eating, sleeping and treatment is 
recommended. 

Coupling Is Changed 
In GE’s T58 Engine 

Kerns Tri-Lobe coupling has replaced 
a conventional involute spline coupling 
in General Electric's T58 turboshaft 
engine drive. Two-part version of the 
three-part coupling is being used at 
19-20,000 rpm. to take angular and 
some parallel misalignment between 
the power turbine and reduction gears 
in the T58. 

Advantage of this type of coupling 
is that it can be ground down to 
precision finish tolerances from highly 
heat treated steel, according to Eugene 
Shiplcv, gear designer of General Elcc- 

Previous involute spline coupling, 
once machined, would distort upon 
final heat treatment. However, a special 
polygon grinder is needed to grind 
both the internal and external Tri- 



Asp and Wasp 

Asp and Wasp are research vehicles for upper atmosphere studies developed for the Navy 
by Cooper Development Corp., Monrovia, Calif. Asp (left) was built for BuShips for 
ionosphere research; peak altitude is over 175,000 ft. Asp is 12 ft. long and weighs 245 lb. 
Wasp (right) was built for Office of Naval Research and is adapted from the Loki anti- 
aircraft rocket. The head separates at the end of burning and coasts to a summit altitude 
between 110,000 and 150.000 ft. depending on the booster. Both Asp and Wasp arc 
powered by Grand Central solid propellant rockets. 


AVIATION WEEK, December 24, 1956 







“Tan Glove” Adds Magnetic Dimension 


By Russell Hawkes 


Bedford, Mass.— Overall shape and 
orientation of the earth's dipole mag- 
netic field as it would be observed at an 
altitude of 4.000 mi. is being calculated 
from the position of the geomagnetic 
equator recently traced by the Geo- 
physics Research Directorate of USAF's 
Cambridge Research Center (AW Sept. 
24. 1956. p. 31). 

Results of the surrey. Project Tan 
Glove, arc expected to be useful in 
planning and evaluating satellite pro- 
grams in the International Geophysical 
Year 1957-1958. 

Equator Tracing 

Project Tan Glove accomplished the 
geomagnetic equator tracing by seeking 
out the line of lowest cosmic ray inten- 
sity caused bv magnetic deflection of 
the rays toward the poles. Measurement 
was made bv a neutron pile carried 
around the earth by a specially equipped 
KC-97 borrowed from SAC following a 
course which zig-zagged 900 mi. to 
either side of the geographic equator. 

A theoretical model of the field at 
altitude was established by Dr. John A. 
Simpson and Peter Meyer of the Uni- 
versity of Chicago’s Enrico Fermi In- 
stitute of Nuclear Studies. The Air 
Force study provided a check on the 

The absolute magnetic north pole 
indicated to the Air Force investigators 
is about 45 deg. of longitude west and 
about 2 deg. of latitude north of the 
theoretical pole. Both locations arc 
closer to the geographic pole than the 
surface position of the magnetic pole, 
which is near Thule. The difference be- 


BLACK BOXES count neutrons freed in pile 
by cosmic particles. Upper two are scalers. 
Lower two arc amplifiers. 


NEUTRON PILE is taken apart and lead and paraffin blocks arc rcstackcd in the KC-97. 
Ends of neutron counting ion tubes arc risible in part of the pile in truck. 


tween surface position and altitude posi- 
tion is due to the decrease of influence 
with altitude of local distortions of the 
field. 

Indirect Measurement 

Direct measurement of cosmic ray in- 
tensity is impossible because cosmic 
primaries or Alpha particles seldom 
penetrate the atmosphere to an altitude 
which can be reached by investigators. 
However, it is possible to measure the 
concentration of cosmic secondaries or 
Beta particles which arc produced by 
the collision of the Alphas with the 
atmosphere. 

The 1.500 lb. neutron pile used to 
measure the radiation was loaned to the 
Air Force by the Fermi Institute, which 
has placed similar neutron piles m ob- 
servatories throughout the world. Read- 
ings from these fixed installations are 
being used as a cheek on study results 
to make sure that variations in the total 
influx arc not confused with geographic 
variations. 

The pile consists of a shell of lead 
bricks from which neutrons arc freed 
by the impact of Beta particles, a 4i in. 
thick paraffin moderator and two pairs 
of boron gas filled ion tubes to close 
the counting circuit. 

A .001 in. cobalt wire runs the length 
of each tube. 

To increase the sensitivity of the 
tubes, each is kept partially ionized to 
just below the count threshold by main- 
taining a drop of 2,000 v. across the 
cobalt wire. To avoid spurious counts, 
voltage control is accurate within milli- 
volts. 


The counter is fired by complete 
ionization of the boron gas by free neu- 

Bcforc each leg of the trip, the pile 
was pre-flight checked by counting 
radiation from a lead-jacketed beryllium- 
copper neutron source. The 50.000 
year half-life of the source assured a con- 
stant intensity emission by which the 
counter could be calibrated. 

Project scientist Ludwig Katz and 
instrumentation scientist, John F. 
Butler, praised the SAC crew of the 
KC-97 for the precision with which 
they controlled the conditions of the 
study and for holding strictly to the 
schedule of the flight in spite of diffi- 

Accuracy of measurements depended 
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Aviation Memo 


Now 


you can use 
just one recess for 
every aircraft T 
fastening job 


the name is Torq-Set 


and it*s the only fastener that will 
meet your future requirements, too. 

1 TORQ-SET by American is the only 
fastener with a recess that will do all your 
fastening jobs. It will adapt to all head con- 
figurations in an unlimited range of sizes. 

2 With TORQ-SET, a simple one piece 
bit adapts easily to any wrenching tool — 
allowing close-to-head operation for every 

fastening job. 

3 TORQ-SETfastenersaremass-produced 

supply for doing all your aircraft fastening 
jobs. It is a completely forged product, af- 
fording a single operation that adds ac- 
curacy to unlimited production. 

A TORQ-SET is the superior recess for 
the future as well as the present, for every 
fastening job. It is the only recess of its kind 


available today capable of delivering torque 

quirements. For example, the average tor- 
quing ability of the Yu" TORQ-SET is 2540 
inch pounds, 58% higher than actually 
required. 

5 TORQ-SET can be power driven at 
close quarters, tighter than any other 
fastener. This is because its unique wrench- 
ing recess has driving walls that form a di- 
rect axis for driving. TORQ-SET, unlike 
many other fasteners, is supplied in high- 
strength alloy steels (including the newer 
heat-resistant types) and is designed to per- 
mit extremely high wrenchability without 
burring or distortion — in any fastening job. 


Find out how TORQ-SET can help solve 
your production problems. Write, wire or 
telephone today. American Screw Co., 
Willimantie, Conn. 


The biggest news 
in fasteners comes from . . . ) 


A * 1 2 3 


merican ! 


AMERICAN SCREW CO. ■ Wl L LI M ANTIC, CONN. 
Norristown, Pa. • Chicago, III. • Detroit, Michigan 
Weil Cooil So/ei Office and Warehouse; Air Induilriei of California, 922 W. Hyde Park Bird., Inglewood, California 






Engineers! Move into this completely modern building with us 


Continued expansion of the Engineering Department at 
North American’s Columbus Division makes necessary 
the addition of this air-conditioned building-modern 
in design, with finest facilities, including the latest 
IBM 704 and extensive analog computing equipment. 

The Department has sixteen fully equipped lahora- 

incrcasing responsibilities. These include all design, 
development, production, (light test and field service 
on North American aircraft for the Navy, now in 
operation or under development. 

As an engineer, you will appreciate what these devel- 
opments mean in terms of career opportunities for 
YOU. Good men are assured of recognition here. North 
American's Columbus Division is a major airframe 
builder, covering every phase of aircraft engineering 
from concept to flight; and it is also a vigorous, com- 


pletely integrated organization where growth prospects 
are excellent. 

If you hove experience, creative ability and the will- 
ingness to make the most of your own professional 

career with North American in Columbus. 
OPPORTUNITIES IN EVERY FIELD: 

Aerodynamicists, Thermodynamicists. Dynamicists, 
Stress Engineers. Structural Test Engineers'. Flight Test 
Engineers, Mechanical and Structural Designers. Elec- 
trical and Electronic Engineers, Wind Tunnel Model 
Designers and Builders. Power Plant Engineers. Re- 
search and Development Engineers. Weight Engineers. 

There will never be a better time— write Now: Mr. 
J. H. Papin. Personnel Manager, Dept. 56 AW, North 
American's Columbus Division, Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC, 
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upon excellent navigating and keeping 
a constant atmospheric mass above the 
pile because this factor controls Beta 
intensity. Pressure altitude was chosen 
as a measure because it is an inverse 
function of atmospheric mass above the 
altimeter. 

Precise holding of altitude was vital 
because neutron count varies exponenti- 
ally with pressure altitude. 

Katz said that a tolerance of 50 ft. 
would have been acceptable but that 


the SAC pilots had actually held the 
KC-97 within 20 ft. of the predeter- 
mined test altitude of 18,000 ft. 
throughout the lengthy test runs of the 
90,000 mi. flight around the world. 

Spare parts and maintenance crew 
for the KC-97 were lost to the project 
when the C-124 carrying them was 
grounded by a failure early in the flight. 
Crew members of the neutron pile car- 
rier kept the study on schedule by work- 
ing long hours and stepping outside 


their various specialties to get the work 

Weight and maintenance problem 
was caused on the flight by the four big 
air conditioners needed for the pile, 
which was designed for ground use. 
These required a special 60 cycle, 110 
watt generator and power circuits. They 
were needed to cool the pile and hold 
relative humidity below 78%. Higher 
humidity would have caused spurious 
counts. ' 



STRESSES “frozen” in a reactor pressure vessel model (lower right) appear after slices are 
placed under polarized light (upper left and right). Drawing (center) indicates the oricn- 

Westinghouse Adapts Pholoelastic 
Technique to Visualize Stresses 

By Robert Cushman 


Pittsburgh— Westinghouse Electric 

Corp. is using a three-dimensional 
photoelastic method for obtaining a 
picture of the stresses in solid parts. 
Stresses are "frozen" in plastic so that 
when the part is cut and examined un- 
der a polarized light the stress patterns 
arc visible. 

This enables a designer to visualize 
and understand the stresses in a solid 
part too complex to tackle by purely 
analytical calculations. 

It shows him where the part is likely 
to fail and should be strengthened 
and where it is over-strength and can 
be lightened. 

Developed by Milton M. Levcn of 
Westinghouse's Research Laboratories, 
the method extends conventional two- 
dimensional photoelastic stress analysis 
to three-dimensional. It docs this by re- 
ducing the three-dimensional problem 
to two-dimensions. Because the stresses 
in the three-dimensional part are frozen 
in, the part can be sliced into thin 
sheets, the two-dimensional patterns of 
which can easily be analyzed. 

In the example pictured, a one-fifth 


size model of a nuclear reactor pressure 
vessel was finishcd-machined from a cast 
epoxy resin block. It was placed in an 
oven and the temperature raised to 
300F. 

The scale 3.25 psi. pressurization 
loading was applied through a tube 
leading through the pressure vessel wall. 
While the internal pressurization was 
maintained, the oven temperature was 
slowly reduced until, two days later, 
the temperature was back to normal 
room temperature. The pressure was 
then released but the stresses remained 
"locked-in.” 

Sample Slices 

The flat samples sliced from the 
model after it was removed from the 
oven show (when viewed with polarized 
light) the stress-optic patterns which 
were experienced by the sample ele- 
ments when they shared the imposed 
stresses with their neighboring elements 
as part of the original solid. The pat- 
terns in the slices are not only straight- 
forward but are susceptible to quantita- 

The method of quantitative photo- 
clastic stress analysis is to work from 



known areas to other known areas. For 
example by counting the interference 
lines between the neutral point to the 
known edge stress in a portion which 
is undergoing beam bending gives the 
calibration value of each interference 
line which can then be traced into 
other more complex areas. 

A drawback of this system for the 
pressure vessel, Leven said, was due to 
discrepancies in Poisson's ratio in the 
pressure vessel walls. 

The higher Poisson’s ratio for the 
model (.45 as against 0.3 for the proto- 
type) caused higher circumferential 
bending stress in the walls. 
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AVIONICS 


Military Suggests Reliability Remedies 


New York— Avionics, despite great 
strides, has not kept pace with the de- 
mands imposed bv advances in aero- 
dynamics. propulsion and weapon sys- 
tem complexity, top military and indus- 
try leaders warned during a symposium 
held at the recent American Ordnance 
Assn, meeting Iierc. 

Familiar complaints about avionic 
equipment unreliability, complexity, 
size, weight and cost were accompanied 
by specific suggestions for improvement: 

• Function integration: Large gains in 
space and weight can be made by inte- 
grating redundant functions found in 
different equipments. Col. Gordon T. 
Gould, Jr., told the AOA. Gould is 
chief. Communications and Electronics 
Division, Headquarters Air Research 
and Development Command. Pointing 
to the rapid growth of avionic equip- 
ment aboard aircraft, Gould said that 
much of it has common components 
and functions that could be eliminated 
bv more complete svstenis engineering. 

• Reliability: USAF has established a 
program aimed at qualitatively measur- 
ing the degree to which its contractors 
arc aware of latest state-of-the-art and 
arc putting it into practice, Gould re- 
ported. Proposals for development con- 
tracts must now contain an outline of 
the program the contractor intends to 
pursue to achieve reliability, with subse- 
quent progress reports on his reliability 
program. However, Gould said, for 
maximum effectiveness a quantitative 
basis for measuring and evaluating re- 
liability is needed. "We also neetf im- 
proved methods of component testing 
which will insure both initial and long- 
life quality.” Gould said. 

• Cost Reduction: "Complex new sys- 
tems are pricing themselves out of the 
market. Costs must come down,” was 
the warning sounded by Rear Admiral 
Rawson Bennett, chief of Nasal Re- 
search. The solution, as Adm. Bennett 
secs it. is more automation. However, 
such automation must be designed for 
flexibility and short run production. 

• Better Management: Order of magni- 
tude change in the quality of military- 
industrial management of defense pro- 
grams is needed, according to Adm. 
Bennett. “We must do better at de- 
ciding when something is good enough 
for the job,” he said. “We cannot go 
on forever gilding the lily, polishing the 
chrome, demanding the best, the lat- 
est. regardless of cost when somewhat 
less will do the job adequately.” 

Speaking as an avionic industry repre- 
sentative, Daniel E. Noble, vice presi- 


dent of Motorola, said that as a result 
of the tremendous growth in the num- 
ber of tasks which avionics equipment 
has been asked to perform and the in- 
creased complexity of these tasks, "we 
have moved too far and too fast to per- 
mit the normal orderly processes of 
refinement and improvement to stabil- 
ize designs and mature products to the 
required level of producibilitv and reli- 
ability in field operation,” Noble said. 
Progress Challenge 
“We can argue with sound reasoning 
that this approach . . . has been essen- 
tial ... to meet anv potential frontier 
challenge which might outclass our ulti- 
mate pattern of defense and strategic 
protection of our country.” Noble said. 
“We can also thank Cod that we 
haven't been . . . faced with the neces- 
sity for placing thousands of each type 
of the hundreds of electronic systems in 
successful operation on a war basis of 
dailv field operation. We would soon 
be faced with the utter collapse of our 
broad front of electronic capability . . . 
brought about by our inability to service 
and maintain the equipment.” 

Noble listed the basic dements which 
he believes are required to solve the 
reliability-maintainability' problem: 

• Use of modular and sub-modular con- 
struction to permit maintenance by sub- 
stitution of sub-modules. 


• Test procedures, coordinated with a 
modular construction plan, which per- 
mit speedy identification of faulty sub- 



Anny Transistorizes 

Following is a list of some of the 
transistorized equipment which the Army 
now is developing and the approximate 
number of transistors used in each: 

• Multiple target coordinate data set: 300 

• Single target coordinate data set: 235 

• Teletypewriter set: 345 

• Frequency meter: 98 

4,300 

• Digital data converter: 110 

• Teletypewriter switching center: 2,000 


eliminate vacuum tubes, making possi- 
ble wider use of sealed modules. 
Agreement on Concept 

Gould expressed agreement with 
the concept of module packaging for 
speedy fault finding and equipment re- 
pair. If module cost can be made low 
enough, the "throw-away” module be- 
comes feasible, he said. Gould also 
said that automation manufacturing 
techniques can improve maintainability 
and reliability. 

“The level of training of our main- 
tenance personnel has not kept pace 
with the increasing complexity of our 
electronic equipment and there is little 
likelihood of closing the gap," Gould 
said. The USAF has no illusions about 
the possibility of eliminating com- 
plexity, but feels that there is much that 
can be done to make it easier to live 
with complexity, he said. 

"New testing techniques and good 
test equipment are part of the answer." 
Gould said, "but arc not entirely 
satisfactory when the test equipment 
becomes so complex that it requires 
special test equipment to test the test 
equipment.” 

Price Of Progress 

The progress in new components has 
been so rapid that design engineers can- 
not keep up with component develop- 
ment, Col. Richard J. Meyer told the 
AOA. Meyer is chief. Research and De- 
velopment Division. Office of the Army 
Chief Signal Officer. 

As an example. Meyer cited the pro- 
lific transistor industry which comes out 
with new and improved type transistors 
before an equipment engineer has com- 
pleted designing the earlier model into 
his circuits. 

Mcvcr reported that the Army is 
transistorizing combat area equipment, 
including radio gear operating up tc 
70 me., wherever possible. The army 
now has one complete transistorized 
equipment in production and 12 tran- 
sistorized equipments in pre-production 
or service test stages. When the latter 
go into production, in about two years. 
5,000.000 transistors will be used just 
for initial production. Mcvcr said. 

When another 59 transistorized 
equipments now in development get 
into production in perhaps three to five 
vc.irs. they may require a total of 100 
million transistors, lie estimated. In 
event of a Korean-type mobilization the 
Army would need 1 0 million transistors 
just for its portable walkie-talkie radio 
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equipment. He also noted that the 
Army is making "maximum utilization” 
of transistors in its new missile devclop- 

Miniaturization Problems 

Although panel speakers stressed the 
need for more miniaturization, several 
cited problems which can result from 
too much miniaturization. For example: 

• Transistors, whose small size normally 
is considered to be a great boon, are 
difficult to handle and place auto- 
maticallv in printed circuit boards be- 
cause of their small size and configura- 
tion, Col. Meyer said. He called for 
more efforts to permit automatic place- 
ment of transistors in printed circuit 

• "Perverted miniaturization" was term 
applied by Adm. Bennett to some 
equipments which are so congested and 
compressed that jeweler’s skills and in- 
struments are needed to manufacture 
and/or repair them. Adm. Bennett ad- 
mitted that such equipment "may meet 
written specifications, but it does not 
display common sense." The imprac- 
ticability of specifications must be 
brought to the attention of military/in- 
dustry top management in sufficient 
time, he warned. 

However, Adm. Bennett pointed out 
that new techniques may provide major 
size reduction without the adverse high- 
density construction or extreme minia- 
turization. For example, he cited a new 


integrated airborne digital computer 
which weighs 39 lb. and occupies only 
0.6 cu. ft. It replaces a number of sepa- 
rate analog computers whose total 
weight is 114 lb. and whose size totals 
3.2 cu. ft. 

Despite its small size, the device is 
essentially two computers in parallel 
which should provide increased reli- 
ability, Adm. Bennett said. Although 
he did not identify the computer, he 
may have been referring to a new air- 
borne digital computer, called Tninsac, 
developed by Pliilco. Tire device re- 
cently was delivered to the Navy for 
evaluation. 

Datamation Industry 
Aims for $10 Billion 

New York— The datamation industry 
is turning out more than a billion dol- 
lars worth of computers and electronic 
data processing equipment annually and 
should hit S10 billion before reaching 
a saturation point. This prediction was 
voiced by Dr. H. T. Engstrom, keynote 
speaker at the Eastern Joint Computer 
Conference. Engstrom is deputy direc- 
tor of research for the National Security 
Agency. 

Another prediction, that solid state 
devices such as transistors, magnetics, 
and diodes will replace vacuum tubes in 
all but extremely high temperature ap- 
plications. was made by the Conference 
Chairman James R. Weiner of Reming- 


ton Rand Univac, Division of Sperry- 
Rand Corp. This prediction was sub- 
stantiated by the large number of 
technical papers given during the con- 
ference which described new computer 
solid state devices and circuits. 

The use of solid state devices in place 
of vacuum tubes should provide a "sig- 
nificant improvement" in computer re- 
liability, according to Robert Campbell 
of Burroughs. Campbell also predicted 
that machine costs would come down 
with the use of automation techniques 
to manufacture computer sub-assem- 
blies. 

The next five vears will see com- 
puters whose capabilities exceed those 
of present designs by the same factor as 
present computers outperform the old 
mechanical calculator, according to 
J. P. Eckert, Remington Rand Univac, 
Division of Sperry-Rand. Eckert de- 
scribed such a machine, called LARC, 
now under development for the Atomic 
Encrgv Commission and the Navy. 
First LARC will be delivered in 1958. 
Eckert also predicted that the use of 
automatic programming techniques will 
make it possible to simplify computer 
design, reduce its cost. 

Dr. Engstrom criticized the datama- 
tion industry for overly optimistic esti- 
mates on delivery and performance of 
new equipments. “It is better to have 
equipment on time, even though it may 
operate at only onc-half the speed 
which may be technically feasible,” he 



Douglas A4D Stresses Simplicity 

Deliveries have begun of Douglas A4D jet bombers to Navy squadrons in the Atlantic and Pacific fleets, following completion of Fleet 
Introduction Program Trials at the Quonset Point, R. I. Naval Air Station (AW Oct. 8, p. 23). Smallest and lightest of U. S. jet 
combat planes. A4D was designed with minimum number of parts and good arrangement for case of maintenance. A4D made good 
availability record in FIP trials, Douglas reports. 
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Steel-Smooth rubber-to-metal bonding 
with PERMAOIZING 



Stillman’s exclusive PERMAD1ZING 
process provides precise, flash-free 
parts of optical smoothness, and 
allows effective sealing even at 
near-zero pressure. Write or call 
your nearby Stillman representative 
today. He has the full story. 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 


1 
1 
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USAF TYPE N3 TO MIL-T-7449 
FOR TESTING IRON-CONSTANT AN, COPPER-CONSTANTAN 
OR CHROMEL-ALUMEL THERMOCOUPLE INDICATORS AND 
ELECTRICAL RESISTANCE THERMOMETERS CALIBRATED TO 
THE AN-B-19 OR AN-B-31 TEMPERATURE-RESISTANCE 
CURVES. 

FOR USE IN THE TEST LABORATORY ... OR IN THE AIRCRAFT 


the LEWIS ENGINEERING COMPANY 

naugatuck,connecticuti 


said. Dr. Engstrom also criticized the 
industry for proselytizing of engineering 
and scientific personnel, with a result- 
ant spiral in salaries and manpower 
instability. 

However, he concluded that the data- 
mation industry had made tremendous 
achievements in the past decade and 
was an important defense clement. 



Lear Will Introduce 
Transistorized ADF 


Lear has' announced a new all-tran- 
sistor automatic direction finder weigh- 
ing only 184 lb., believed to be the first 
transistorized ADF. It will be available 
shortly after the first of the vear. 

'Hie new Model ADF-100 operates 
directly from 2S volts d.c., consumes 
onlv 0.3 amps. Receiver comes in a 2 
ATR-size case. The new ADF provides 
continuous coverage over three bands: 
190-405 kc.. 400-850 kc., and 800-1.705 
kc. The remote control head, with edge 
lighted panel, provides tuning and vol- 
ume controls, function selector, CW 
switch and a two-speed manual loop 
rotation switch. 

The ADF-1 00 includes a ferro-dynamic 
loop antenna, hermetically scaled azi- 
muth indicator, available with cither 
fixed or rotating cards. Receiver sensi- 
tivity is quoted at 10 microvolts on 
bands one and two, 20 microvolts on 
band three, for 50 imv. output at 6 db. 
signal-to-noise ratio. Average selectivity 
is quoted as 3 kc. at 6 db. down: 8 kc. 
at 60 db. down. 

Lear says the new ADF has been 
designed to comply with CAA and 
Radio Technical Commission for Aero- 
nautics requirements. 
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Components Industry 
Could Meet Demands 

Washington— 1 ligh-tcmpcraturc, high- 
reliability resistors and capacitors needed 
for avionic applications might prove a 
bottleneck in event of all-out mobiliza- 
tion, but otherwise the U. S. compo- 
nents industry is confident it could 
meet expanded needs. 

Resistor, capacitor and relay manu- 
facturers’ representatives, meeting with 
Business and Defense Sendees Adminis- 
tration (BDSA) officials recently to dis- 
cuss mobilization requirements, were 
considerably more optimistic than 
quartz crystal manufacturers were at an 
earlier meeting (AW Dec. 3, p. 107). 

Highlights of the industry groups’ 
reports are as follows: 

• Resistors: Growing need for resistors 
capable of withstanding high tempera- 
ture, shock, vibration and other rugged 
environmental conditions “might sub- 
stantially reduce the industry's ability 
to produce in the quantities necessary.” 
In some instances, military specifica- 
tions lag behind present state-of-the-art 
and as a result, many avionic equip- 
ment makers now are issuing their own 
specifications. The resulting multiplicity 
of specifications for the same item is 
becoming a burden on the industry. 

To case this problem, it was recom- 
mended that the Armed Services Electro 
Standards Agency (ASESA) be given 
the authority and staff to develop mili- 
tary specifications for resistors whose 
use would be compulsory. Industry 
spokesmen expressed concern over po- 
tential shortages of fine sizes of nickel 
alloy resistance wire, insulated resist- 
ance wire, precious metal contacts, small 
precision bearings and other materials 
used in resistors. BDSA promised to 
investigate the recommendation. 

• Capacitors: Increasing demand for 
higli-rcliability types for avionic appli- 
cations will reduce substantially the in- 
dustry’s ability to meet mobilization 

Such components require procure- 
ment of long lead-time testing equip- 
ment and hiring and training of skilled 
technicians. Both impose heavy loads 
on resources of small and medium-size 
companies. Spokesmen expressed con- 
cern over possible shortages of tan- 
talum, pressure seals, metal cases, capaci- 
tor grade paper and thin aluminum foil, 
in event of mobilization. 

• Relays: Deficiency in industry ca- 
pacity to produce certain types of relays, 
disclosed by Government survey made 
in 1955, has been overcome by facilities 
expansion since the survey was made, 
according to industry representatives. 
With additional expansion now under 
way, industry representatives unani- 
mously voiced confidence that they 
could meet mobilization needs. 
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Pack Adds to Helicopter Self-Sufficiency 



SCHEMATIC of the Vickers power pack show's 4-cylindor engine at the back driving 



By George L. Christian 

New York— Gasoline engine driven 
power pack, designed to make helicop- 
ters self-sufficient, has been developed 
by Vickers, Inc. It is small and light 
enough to install in large helicopters. 

The unit can supply power to start 
engines, taxi the helicopter with rotors 
folded, drive electrical generating equip- 
ment, operate loading ramps. It will 
allow helicopters to operate from ad- 
vanced bases and inaccessible locations 
where ground support equipment is not 
available. 

It will give helicopters the added 
advantage of not having to idle their 
engines to supply power for auxiliary 

Prototype Unit 

Breadboard prototype of the unit has 
been built with power output capable 
of starting the Allison T56 turbine 
engine. 

(At a recent meeting here of the 
American Society of Mechanical Engi- 
neers, helicopter manufacturers stated 
that many of their future concepts em- 
body the T56.) 

Small helicopter engines can normally 
be started on the ship's battery without 
assistance from external power sources. 
By the time engines get as big as the 
R2800s used on the Sikorsky S-56, addi- 
tional power assist sometimes becomes 
necessary. 

When the T56 becomes a helicopter 
powcrplant, an external power source 
will be essential. 

Vickers recently took its power pack 
to Allison's plant at Indianapolis and 
used it to start T56 engines, with and 
without propellers. 

(The T56 currently is being used as 
powcrplant for the Lockheed C-130 
and later will power the Lockheed Elec- 
tra.) 

T56 Start 

The engines were turned over by 
Vickers hydraulic motors energized by 
the power pack. Vickers engineers told 
Aviation Week that the propellerless 
T56 started in 20-21 sec., the propeller- 
equipped T56 in 40-41 sec. Allison 
officials regarded the starts as satis- 
factory. Vickers said. 

There are other important considera- 
tions in making a helicopter self-suffi- 
cient for combat conditions. 

• Camouflage. Helicopter with its rotor 
blades in normal position is very diffi- 
cult to camouflage because of the dis- 
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tinetivc rotor pattern and because of 
the large rotor disc area which must 
be concealed. These considerations, 
which parallel the necessity of slimming 
a helicopter's profile as much as possible 
for shipboard operations and stowage, 
make folding rotor blades a necessity 
for large machines. The pack can supply 
the power necessary for blade folding. 

• Mobility. When operating in the 
field, a helicopter must be able to taxi, 
even with its blades folded. Sikorsky's 
S-56 twin-engine machine has tested 
hydraulically-driven power units at- 
tached to its main wheels which enable 
it to taxi independently of the rotors. 

• Weight saving. Power pack, including 
plumbing and controls for a twin- 
engine helicopter, weighs about 1 84 lb. 
With wheel drive, the weight goes up 
to about 224 lb. A typical gas turbine 
engine on a new large helicopter will 
bum about 610 lb. of fuel per hour 
while idling. 

Weight Economy 
Thus the ability to shut down and 
re-start engines without the assistance 
of ground equipment affords fuel and 
therefore weight economy. 

Other services which the pack can 
power arc: lowering and raising loading 
ramps, driving hoists or winches, power- 



Standard Equipment 



ing cabin air conditioners in ambulance 
helicopters, running electrical gener- 
ating equipment for communications 
work and for lighting, and supplying 
emergency in-flight power should 
normal power sources fail or become 
battle-damaged. 

Vickers officials said their hydraulic 
power [jack is lighter, smaller, and more 
efficient than other auxiliary' power 
sources of equivalent power output, 
such as gas turbine types. They cite 
as additional advantages of the hy- 
draulic power pack: initial procurement 
costs are lower, it is less susceptible to 
environmental conditions, more reliable 
in service, and it is easier and cheaper to 
maintain because major components arc 
known and understood by most main- 
tenance personnel. 

The Vickers hydraulic power pack 
is driven by a 72 hp. McCulloch four 
cylinder opposed air cooled engine. 
(A German Porsche sports car engine 
was tried, but was too heavy.) Twin 
belt-driven fans force cooling air over 
the cylinders. Engine and governor 
weigh ‘79 lb. 

Engine Drives Pump 

The engine drives a Vickers variable 
displacement pump which supplies hy- 
draulic power to a selector valve (or 
whatever unit is desired). From the 
selector valve, hydraulic power may be 
supplied to any of the services pre- 
viously listed. 


Completing the system arc: fuel tank 
of about 1.5 gal. capacity for the engine; 
100 cu. in. capacity hydraulic fluid 
reservoir; hydraulic motors; accumulator, 
and necessary valves, plumbing and con- 
trols. 

Vickers considers it an advantage to 
be able to motorize the main hydraulic 
pump to start the gasoline engine by 
energizing it with power stored in the 
accumulator. 

The accumulator will provide power 
for an almost indefinite number of 
starts because, as soon as its stored 
energy is dissipated, a hand pump 
can be used to pump it again quickly. 
This unlimited starting capacity in 
effect guarantees the helicopter’s ability 
to take off from wherever it lands. An- 
other weight-saving factor is that the 


Weight Breakdown 

Here is the estimated weight break- 
engine helicopter: 

lb. 

Engine with Governor 79 

Muffler 4 

Hydraulic Accumulator 6 

Cooling Provisions 5 

Fuel Tank 2 

Fuel (1.5 gals.) for estimated 25 starts 9 

PV-3918 Pump with Power Limit- 
ing Compensator 28 

Hydraulic Fluid (170 in.) 5 

Reservoir (100 cu. in capadtv). filter, 
relief valve, and flow measuring 
orifice 5 

Solenoid engine selectot valve and 
•■unifold (two engines) 4 

Plumbing 3 

Power Pack Total 150 

Starter Motor with Overspeed Device 17 

Total Starter Weight (two per heli- 
copter) 34 

Total Weight for twin-engine heli- 
copter 184 


69 


OFF THE LINE 


single pump serves as two units-starter 
and pump. 

Vickers said that the power pack was 
developed with the T56 starting power 
requirements in mind. Other services 
provided by the pack would normally 
require less energy. However, similar 
self-contained packs of considerably dif- 
ferent power outputs could be made 
available without difficultv. 

Vickers has hopes that at least two 
types of helicopters will use its present 
power pack. 

Currently Vickers has only the single, 
breadboard model available. The unit 
was developed entirely at company ex- 


Flexonics Corp., developer and 
manufacturer of flexible metal hose 
and associated products, has acquired 
FIcx-O-Tubc Division of Meridan Corp. 
Flex-O-Tube makes couplings and 
hose assemblies in rubber and plastic. 
Flcxonics' home office is in Maywood, 
111., Ffex-O-Tube in Inkster, Mich. 

Four men in the center, wearing 
aluminized asbestos suits, have just 
rescued a man-sized dummy from a 
mock airplane fire at Chicago’s Midway 




Airport. The men are wearing air type 
respirators under the suits. Suit respira- 
tor. named Fire King, is manufactured 
by Wheeler Protective Apparel, Inc., 
Chicago. III. 

New 2,000 lb. capacity lift truck fea- 
tures greater power and fast, easy 
operation. It is powered by a 4-cyl. 
air-cooled engine which may be oper- 
ated from conventional or LP-gas. A 
constant-mesh transmission assures long 



life and smooth shifting. The truck may 
be equipped with new, optional attach- 
ments to increase its versatility. 
Labeled Model QC, the vehicle is 
manufactured by Hvster Co., 2902 N.E. 
Clackamas St., Portland 8, Ore. 

More than seven miles of under- 
ground pipe comprising the hot water 
heating system currently being installed 
at New York International Airport is 
being protected with Gilsulate insula- 
tion. The granular material is poured 
around the pipes and fuses to them 
when they become hot. It acts as both 
a protective coating against under- 
ground corrosion and also as an in- 
sulating medium. 

Switch from Vickers to New York 
Air Brake hydraulic pumps was made 
by Lockheed Aircraft Corp. on its new 
1649 Super Star Constellations. All 
previous Constellation models, from the 
original 049 to the current 1049, used 
four Vickers pumps as the main source 
of hydraulic power on the airplane, one 
pump being in mounted on each 
engine. The new installation will also 
include four pumps called Stratopowcr 
65WC series. Lockheed increased the 
hydraulic system’s operating pressure 
from 1.700 psi. to 3,000 psi. on the 
Model 1649. 
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Air Force will receive more than 
1.000 portable Sperry electronic engine 
analyzers under a recent SI, 294,000 
contract. Use of printed circuits and 
other manufacturing improvements 
have kept the weight of these advanced 
models to the same 33 lb. the older 



units weighed. Instruments, which in- 
clude 5-in. oscilloscopes, will be used at 
all USAF air bases which have piston- 
engine aircraft. Air Force's piston 
engine planes fly about 6 million hours 
yearly, almost twice that of jets, ac- 
cording to Sperry. 

B-58 Uses Bonding 
in Primary Structure 

Portions of the Convair B-58 Hustler 
supersonic bomber’s primary structure 
in fuselage, wings, and tail assembly arc 
cemented together with a strong struc- 
tural bonding adhesive. 

Use of the bonding film in place 
of rivets results in greater strength for 
the primary structures on which it is 



used, according to Convair. The com- 
pany says that use of the cement also 
makes possible substantial weight sav- 
ings and more efficient manufacturing 
procedures. 

The aluminum-to-aluminum bond 
produced by the adhesive is sufficiently 
vibration and heat resistant to make 
its use on the B-58 feasible. 

The bonding film was developed by 
Convair and the B. F. Goodrich In- 
dustrial Products Co. 
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NEW BENDIX TRUE MASS FUEL FLOW 
SYSTEM APPLIES ANGULAR MOMENTUM 
PRINCIPLE WITH SINGLE TURBINE 


Increased accuracy and greater re- 
liability arc the two big advantages of 
the new Bendix Single-Turbine Mass 
Fuel Flow Transmitter designed for 
systems application in both single- 
and multiple-engine jet aircraft. 
(Type 9151 Transmitter is shown 

The accuracy of the Single-T urbine 
Type Mass Fuel Flow Transmitter is 
within 1% of actual flow, regardless of 
flow rate, type of fuel, or environ- 
mental conditions. The new, single 
turbine is responsible for this greater 
accuracy because of its reduced fric- 
tion, reduced fluid coupling, and in- 
sensitivity to aircraft accelerations. 

The simplified design and fewer 
parts of this Bendix angular momen- 


tum transmitter also make possible 
longer, more trouble-free service life, 
and its use to measure flow in either 
direction. 

Other advantages: low pressure 
drop, light weight, available in a 
variety of flow ranges to fit the 
application. 

While this transmitter is new, it 
fits into a variety of systems— both 
new and old. Ask us for publication 
No. 56-217. PIONEER-CENTRAL DIVI- 
SION, BENDIX AVIATION CORPORATION, 



Pioneer-Central Division 
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BUSINESS FLYING 


Beech Aims for Sales of $46 Million 


By Envin J. Bulban 

New York— Business aircraft sales of 
approximately $46 million will be aimed 
at by Beech Aircraft Corp.’s distributor- 
dealer network in 1957, a goal topping 
the $40 million in domestic and export 
business handled in the sales year re- 
cently concluded (AW Dec. 17, p. 54). 

As a measure of the fast-growing rise 
of the business aircraft market. Beech 
spokesmen note that the 1956 sales rec- 
ord is 437% increase over the com- 
pany's 1950 mark. U. S. commercial 
sales, which reached $34 million last 
year, have more than doubled in the last 
two years, compared with $16 million 
achieved in 1954. 

Shown to approximately 300 Beech 
distributors, dealers and sales represen- 
tatives from the U. S. and 10 foreign 
countries at its annual sales meeting in 
Wichita, Kans. earlier this month, was 
the 1957 25th Anniversary line includ- 
ing the new supercharged version of the 
Twin-Bonanza, a high-powered Bonanza 
and an improved Super 18. 

French Jet 

Formal announcement of the new 
Model 95 Travel Air light twin is ex- 
pected to be made in March. Present 
plans include a nationwide tour. Still 
active in the company's future planning 
is the twin-jet Moranc-Saulnicr MS-760 
Paris. 

This airplane was returned to the 
U.S. by Beech and demonstrated last 
month to the military in Washington 
and Norfolk, Va. The company is pri- 
marily interested in selling the Navy the 
MS-760 as a very-important-person 
transport and as an economical vehicle 
for jet qualification. Should a military 
production contract for the airplane be 
forthcoming, chances are good that 
Beech would also offer it as a highspeed 

Bceehcraft's first production plane 
powered with supercharged engines, the 
new E50, has a top speed of 240 mph, 
and cruises at 228 mph. at 70% power 
of its two six-evlinder 340-hp. Lvcom- 
ing GSO4S0-A1A6 engine. It has a 
service ceiling of 24,800 ft. 

The company is also offering the 
D50 model of the Twin-Bonanza hav- 
ing high-compression Lvcoming GO- 
480-C2D6 engines rated at 295 hp. 
on takeoff. Top speed of the D50 
is 203 mph. at 70% power; cruise 
speed is 201 at 65% power. The 
company reports direct operating costs, 
fuel and oil, of $1 3.98/hr. for the 



VARIETY OF SEATING is possible in 1956 Twin-Bonanzas utilizing a couch and E18S-type 
center scat back. Copilot's scat slides to left in arrangements A. B and C. 
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SUPERCHARGED 340-hp. Lycoming on E50 is exposed by lifting quick-opening cowl. Retractable step (right) replaces former small unit. 


E50 and Sll.-M/hr. for the D50. 

The E50. at maximum gross weight 
of 7,000 lb., climbs at 1,620 fpm. at 
sea level compared to the D50, which 
at 6,300 lb. gross, climbs at 1.450 fpm. 
The E30 uses 940 ft. of ground roll for 
take off with 20 deg. flaps, lands in 
1.250 ft. over a 50-ft. obstacle. The 
D50 gets off in 905 ft., with the same 
amount of flap lands in 1,260 ft. 
Seating Arrangements 

In addition to the new engines 
made available on the 1957 Twin- 
Bonanzas. customers now have a choice 
of any of six seating arrangements util- 
izing a couch and Super 18 reclining 
chairs. Another major improvement 
is a new instrument panel arrangement. 
Previous Twin-Bonanzas had a "false” 
panel in which the instruments were 
submerged; the new version has flush- 


mounted dials, permitting more utili- 
tarian grouping and installation of a 
greater variety of equipment. 

Because of increasing installations of 
radio and navigation equipment in 
business aircraft. Beech in 1957 is 
providing three optional radio pack- 
ages for Twiii Bonanza installation; 

• Package A, at S4.575 and weighing 
57.7 lb.: Aircraft Radio Corp. T-20 
20-channcl VIII- transmitter, ARC 
15D omni, Flite-Tronics CA-1A audio 
amplifier. Lear 2217A VI IF antenna 
and microphone and headset. 

• Package B, priced at S7.72 5 and weigh- 
ing 94.5 lb. installed: Narco Sapphire 
1016 90-channel VHF transceiver, 
ARC 15D omni. ARC T20 20-channel 
transmitter. Flite-Tronics CA-1A audio 
amplifier. Narco Sapphire 1016 antenna 

• Package C costing $8,275 and weigh- 


ing 90.9 lb. installed: Lear LTR-800 
transceiver, ARC 15D omni, ARC T20 
20-ehannel transmitter, Flite-Tronics 
CA-1A audio amplifier, Lear 2217A 
antenna and microphone and headset. 

Also available, factorv installed, are 
the ARC Tvpc 21 ADF ($3,075); Lear 
ADF-R14 ($2,425); Flite-Tronics MB-3 
marker beacon receiver ($875); Lear 
2200B market beacon receiver ($750); 
ARC tape R11A low-frcquencv range 
receiver (S925); ARC 15D omni for 
dual installation (52,525); Wilcox 700 
BlO-channel glideslope receiver $1,- 
515), and ARC CD-I course director 
with stabilized compass svstem 
(52,525). 

Flyaway Price 

Factory flyaway price for the E50 
without radio is $88,000; the 1957 
D50 is $77,000. Auxiliary 50 gal. 
wing tankage for the E50 costs $2,815 
extra; auxiliary 46-gal. tankage on the 
D50 costs $75 5. Both models include 
in their standard equipment the re- 
tractable airstep which folds under the 
fuselage. This step retracts when the 
fuel pressure on the right engine reaches 
a predetermined value, opens automati- 
cally when the fuel pressure goes off. 
To prevent inadvertent opening in 
flight should the right engine fail, 
the step cannot extend unless the land- 
ing gear legs are compressed, as when 
the airplane is on the ground. 

In line with the high-altitude opera- 
tion possible with the E50. equipment 
includes Zcp high-pressure six-outlet 
constant-flow oxygen system. This is 
standard on the E50, optional on the 
D50. 

A more powerful engine, the wet- 
sump Continental O470-G rated at 240 
lip. at 2.600 rpm. for all operations, 
leads improvements in the 1957 Bo- 
nanza Model 1135. 

The new engine gives the H35 a top 
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mi. with 45- min. reserve, no wind, pull- 
ing 200 hp. from each engine at 10,- 
000 ft. 

Important new feature is inclusion of 
Geissc crosswind landing gear as op- 
tional equipment— $1,500 extra. Beech 
initially announced the installation last 
summer (AW June 11. p. 111). Re- 
sponse to this installation is "over- 
whelming,” the company says, and it 
has been installed on 33 airplanes out 
of 88 deliveries through Dec. 17. The 
sales department feels that the large 
majority of new E18S business trans- 
ports will be fitted with the Gcisse 
landing gear. 


GEISSE CROSSWIND landii 

speed of 206 mph. and a cruise speed 
of 196 mph., the latter 6 mph. faster 
than the previous model. Service ceiling 
has been raised to 19,800 ft. 

In combination with the more power- 
ful engine, the H35 also has as stand- 
ard equipment a Woodard hydraulic 
propeller governor to maintain constant 
propeller speeds. This equipment re- 
places the previous electric governor, 
lormerly offered as optional equipment, 
and is a more efficient mechanism, a 
Beech distributor told Aviation Week. 
Another powerplant feature is a new 
carburetor that automatically compen- 
sates for changes in altitude, providing 
improved fuel consumption and pre- 
venting improper leaning. 

Beech has gone to the package con- 
cept for the radio installations on the 
Bonanza. Minus factory-installed radio, 
the standard H35 sells for $22,650. The 
three packages available for Bonanza 
installation include: 

• Package A. weighing 27 lb. and 


rompris 


.■ Nan 


ages A, B or C includes: Lear ADF-12E 
($1,075) available with A or C, or 
ARC type 21 ADF ($2,775) available 
with A’ or B; Narco VC-27 Siinplcxer 
unit available with A, and the Lear 
Omnimeter ($550), available with Pack- 
age C. 

A major interior change on the H35 
is individually adjustable front seats. 
Previous models had a single seat across 
the front, which was difficult to adjust 
in flight. 

The 1957 E1SS, which sells for $106.- 
975 minus radio, features a range in- 
crease of 12% over earlier Super 18s. 
This is achieved bv installation of 125 
gal. of auxiliary fuel in tyvo wing tanks. 
45 more than the previous tank in the 
nose. Total fuel capacity is now 318 gal. 
The increased tankage’ gives the 1957 
Twin-Beech a maximum range of 1,626 


Continuous development of merchan- 
dising tools by Beechcraft's sales de- 
partment is evident in its growing fam- 
ily of financing plans to aid in moving 
airplanes. Evidence of their importance 
was the formation of the Beech Accept- 
ance Corp.; in the period April through 
October. BAC assisted in moving 
S1,23S,000 worth of business aircraft. 

Currently available through the com- 
pany are financing plans permitting buy- 
ers to put one-third down, pay the 
balance in 36 months at 5J% discount 
rate; 20% down payment, pay in 36 
months at a 51% discount rate; 20% 
down payment, pay in 26 months at a 
41% discount rate; 20% down pay- 
ment, pay in 26 months at a 41% dis- 
count rate, or purchase-lease agreement 
over a four-year period through Ameri- 
can Leasing Corp. In addition, some 
Beech outlets have their own financing 
plans. Beech notes that its plans are 
intended as adjuncts to dealer's opera- 
tions and are not intended to replace 
their relations with local banks. 

The company floor planning arrange- 


VTR-2 Omnigator VHF communica- 
tion and navigation set supplied with 
24 crystals covering a range of 118.1 
me. to 122.S me., with microphone and 
headset. 

• Package B costs $5,000 installed and 
weighs 53 lb. It comprises the ARC 
T20 20-channcl VHF transmitter. ARC 
1 5D omni. ARC R20 marker beacon re- 
ceiver, microphone and headset and 
ARC F-13 cabin speaker amplifier. 

• Package C is priced at $825 and 
weighs 25 lb. installed. It consists of 
the Lear LTRA-6 VHF communica- 
tions set with marker beacon receiver, 
low-frequency receiver microphone and 
headset. This installation was stand- 
ard equipment on previous Bonanzas 
and could be exchanged for a Narco 
VTR-1, if desired. 

Optional radio gear offered for factory 
installation in conjunction with Paclc- 


Auster Produces New Utility Plane 

Latest Auster utility plane is the two or three place Alpine featuring new aerodynamically 
balanced ailerons to improve handling qualities. Two versions of the Alpine arc available, 
one with a 145-lip. DH Gipsy Major 10, the other a 130-hp. DH Gipsy Major 1. Takeoff 
run at 1,827 lb. gross weight at sea level is 270 ft. with five-milc-per-hour wind, and rate 
of climb is 1.025 fpm. Maximum indicated airspeed is 128 mph. Still air range at 
100 mph. with 32 gal. of fuel is 460 mi. Data applies to the 145-hp. model. 
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ENGINEERS • PHYSICISTS 

kapf mmtj 


GASL 


at the 


MOTOROLA 

MILITARY ELECTRONIC 
LABORATORY 



IN CHICAGO 

Important assignments from the armed forces have 
created new and outstanding opportunities at 
Motorola. This is your challenge to advance your 
career with a swiftly expanding company, working 
in a modern, well instrumented laboratory. You'll 
enjoy liberal employee benefits, including an attrac- 
tive profit sharing plan, and association with men 
of the highest technical competence. Salaries are 
commensurate with ability. 



CHICAGO, ILL. 

MILITARY LABORATORY 



Civil-Military Sales 
Exceed $74.5 Million 

Fiscal 1956 were S7I.T38.9-18. with mili- 

itcins accounting for $42,447,187. ^ 
Backlog as of Dec. 1, amounted to 
approximately $108 million, compared 
with $71 million at the same time last 
year. 

Net income after taxes for the fiscal 
year ending Sept. 1, 1956 amounted to 
$3,331,327 compared with S3.586.510 
in the previous year. 

At vear-end 1956, Beech employed 

facilities covering more than 1 ' II on 
sq. ft. of plant area. 


ment, to assist distributors and dealers 
in financing demonstrator stocks, also 
is making important headway. Intro- 
duced in January 1955. the Beech floor 
plan has moved S7.8 million, wholesale, 
of business planes ofl the production 
line through last October. 

At Bccchcraft’s annual sales awards 
banquet, more than 60 individual pres- 
entations were made. Highest award— 
a 1957 Lincoln convertible— went to 
Dan L. Meisingcr, owner of Topeka 
(Kan.) Aircraft Sales & Service for the 
greatest percentage of sales increase of 
the company’s three models. Meisin- 
ger's firm showed an 86% gain over 
1955 sales and totaled $1,343,653. 

Second prize in this category— a 1957 
Pontiac station wagon-went to Herbert 
R. Elliott, Elliott Flying Service. Daven- 
port. Ia.. whose company showed the 
largest percentage increase based on a 
three-year average. 

Prizewinners for the best percentage 
increase in specific categories were: 



Roscoc Turner Aeronautical Corp., 
Indianapolis. Ind.. received a $500 cash 
award for winning the company’s sec- 
ond annual spare parts competition. 

Honored for exceeding $1 million in 
aircraft and parts sales were 1 8 domes- 
tic and one export distributor: 
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ANNOUNCING 


NEW 


Thermal 


Ozone’s 
Relief Valve 



• APPROVED FOR MILITARY USE 
PER SPECIFICATION MIL-V-5527 

• PRESSURE RANGE lOOO TO 4100 P.S.I. 
PORTS 7/16 — 20 NF3 PER AND10050 



JET FIGHTER PLANES 

Landing Gear Actuators 
Rudder Actuators (Tandem & Single) 
Aileron Actuators (Tandem & Single) 
Speed Brake Cylinders 



FOR FURTHER INFORMATION CONTACT SALES DEPARTMENT 




>r 


METAL PRODUCTS CORP. 



NEW AVIATION PRODUCTS 



Sector Pots 


Precision potentiometers measuring 
angles of shaft rotation from zero to 90 
deg. are designed especially for missile 
and aircraft control and instrumentation 
systems. Accuracy is 0.59? and resolu- 
tion is 0.10 deg. All-metal instruments 
have temperature insulation, withstand 
up to 300F. They resist severe en- 
vironment, vibration, and shock and 
meet explosion-proof requirements. 
Three models available all may be had 
with shaft extension from either or both 
sides, connecting terminals or integral 
cables, single or dual units. 

Humphrey Inc., 2805 Canon St., 
San Diego 6, Calif. 



Gyro Aligning Theodolite 

Azimuth alignment theodolite per- 
mits aligning of precision gvroscopc.s 
within 2 sec. of arc. It automatically 
detects discrepancies in alignment by 
continuous observation of reflection 
from mirror mounted on monitored 
unit. Error signals in the theodolite 
arc used automatically or manually as 
basis for correction to drive elements 
of the unit. Theodolite has three major 
components; optical unit, mount and 

Pcrkin-Elmcr Corp., Norwalk, Conn. 


Gas Generator Cartridges 

Pre-packaged explosive cartridge gas 
generators can operate turbines, pressur- 
ize fluids, actuate pistons and expandable 
rings and ignite liquid propellants. They 
combine high energy/ storage ratio 
with reliability factor approaching 
1009? . The generators create a known 
amount of gas at predictable pressures 



and temperatures for a given time. A 
wide range of pressure/ time character- 
istics can be engineered to meet specific 
applications. Outputs vary from 0.01- 
150 hp. and from. 15-25.000 psi. Hav- 
ing no moving parts they are insensi- 

Eleetrical squibs are integral or 
threaded-in subassemblies. Wiring 
connections can be made by integral 
leads or by quick disconnect plugs. 

McCorinick-Selph Associates, 25 Hol- 
lister Airport, Hollister, Calif. 

Radiation Shows Leaks 

Sensitve, non destructive leak detec- 
bearing radioactive tracers. It is well 
adapted to mass production techniques 
as sealed units in large quantities can be 
checked with very low labor costs. No 



pinch-off tubes arc needed. System, 
called Radiflo is being used in quality 
control of hermetically controlled con- 
tainers such as relays, aneroid cham- 
bers, special vacuum tubes, pressure 
and temperature controls. Bourdon 
tubes and sealed switches. 

American Electronics, Inc., Market- 
ing Division. 655 W. Washington 
Blvd., Los Angeles 15, Calif. 

Mass Fuel Flowmeter 

Accuracy of gravimetric fuel flow- 
meter is not affected by variations in 
density, temperature, viscosity or chem- 
ical compositon of the fuel. True mass 
flow is indicated without auxiliary den- 
sity correction. System has two units; 
transmitter located in fuel line and 



indicator housing electronic circuitry. 
It operates on torque principal. A con- 
stant speed impeller gives uniform 
velocity to passing fuel. Momentum 
proportional to mass flow is picked up 
by spring restrained sensing wheel, de- 
flection of which moves a potentiometer 
to varv a DC output to the indicator. 

Avion, Inc., 58-15 Northern Blvd., 
Woodside 77, N. Y. 



Pocket Computer 


Shirt pocket calculator has special 
scales for solving problems in multipli- 
cation, division, exchange rates, cur- 
rency calculations, cost of merchandise, 
fuel consumption, speeds, percentages, 
interest and compound interest, mar- 
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Tooling Planned for J52 

Pratt & Whitney Aircraft is planning tooling for production of its medium size J52 turbojet. First installation is scheduled for Douglas 
A4D Skvhawk. Design has benefited from experience with J57 and J75 twin-spool engines. Designed for Navy use (including a super- 


gins, counter-offers, circle calculations, 
areas, volumes, squares, cubes, medial 
section, fraction-decimal conversion and 
inch-ccntimcter conversion. It consists 
of two aluminum discs and a transparent 
plastic index. 

Silver Bells Ltd., 600 16th St., Oak- 
land, Calif. 


WHAT'S NEW 


Publications Received: 

• Operations Research, Armament, 
Launching— by Grayson Merrill, Harold 
Goldberg, Robert H. Hclmholz- 
Edited bv Grayson Merrill, Captain, 
USN— Pub. by D. Van Nostrand Co., 
Inc., 120 Alexander St., Princeton, 
New Jersey. 510.00; 508 pp. 

Third volume in the series "Prin- 
ciples of Guided Missile Design,” 
covers the principles of operations re- 
search as a basis for guided missile 
decision-making, armament, and 
launching systems. 

• Scientific Inventory Control— bv W. 
Evert Welch, Director of Procure- 
ment, Aeronautical Div., Minneapolis- 
Honcywell Regulator Co.— Pub. bv 
Management Publishing Corp., 22 
West Putman Avc, Greenwich, Conn. 
512.50; 168 pp. 

Book on mathematical inventory 
control written for the man who must 
do the job himself. 

• Pilots’ Weather Handbook-avail- 
able from Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. 51.50. 

An illustrated volume which pro- 
vides information on basic concepts 
of weather, temperature, pressure. 


moisture, stability of the air, clouds, 
general circulation-winds, air masses, 
frontal weather, thunderstorms, fog 
and stratus clouds, and weather ob- 
servations and instruments. Primarily 
prepared for use by pilots, this hand- 
book would be of value to anyone 
interested in acquiring a greater prac- 
tical knowledge of weather. 

• New Horizons, U. S. A.— compiled 
by Pan American World Airways with 
the assistance of American Airlines and 
tourist information organizations 
throughout the U. S.— Pub. by Simon 
and Schuster, Inc., 630 Fifth Avc., 
New York 20, N. Y. 51.95; 510 pp. 

Guide to travel in the United States, 
primarily designed for overseas con- 
sumption, but equally useful for 
domestic travelers. 

• Wing Theory— by A. Robinson and 
J. A. Laurmann— Pub. by New York- 
Cambridge University Press, 32 East 
57th St.. New York 22, N. Y. SI 3.50; 
569 pp. 

Book includes the “classical" theory 
of airfoils at low speeds in two and 
three dimensions as well as some of the 
latest developments in supersonic flow, 
a separate chapter deals with unsteady 
airfoil theory and the hydrodynamic 
foundations of the subject arc de- 
veloped from first principles. 


Reports Available 

Following is a list of reports with 
their order numbers available from OTS, 
U. S. Department of Commerce, Wash- 
ington 25, D. C. 

• The Preparation of Single Crystals of 
the Oxides of the Transition Elements 
(PB 121 176) — by E. J. Scott, Naval 
Ordnance Laboratory', 75 cents, 25 pp. 


• Elastomeric Polyphosphates, Part 2 
(PB 121391)— by R. A. Hubbard II and 
U. P. Strauss, Rutgers University for 
Wright Air Development Center, 
SI. 00; 37pp. 

• Research and Development Work on 
Semiconducting Materials of Unusually 
High Electron Mobility (PB 121288)— 
by A. C. Beer and others, Battelle 
Memorial Institute for Wright Air De- 
velopment Center, SI. 50; 54pp. 

• Measurements and Evaluation of 
Electrical Potentials Between Oxide 
Systems (PB 111795)— by Pennsylvania 
State University for Office of Naval 
Research, $1.75; 65pp. 

• The Hall Effect in the Silver-Pallad- 
ium Alloy System (PB 121311)— by A. I. 
Schindler, Naval Research Laboratory, 
50 cents; 7pp. 

• A Review of Literature Pertinent to 
the Design and Use of Effective 
Graphic Training Aids (PB 121 399) — 
bv E. V. Saul and others. Office of 
Naval Research, 55.00; 219pp. 

A new free price list of Atomic 
Energy Commission unclassified re- 
search reports for sale bv the Office 
of Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, 
D. C.. is now available from OTS on 
request. To obtain it, request AEC 
Research Reports Price List No. 26. 
Price lists are issued semi-annually, and 
the next list will be available in Feb- 
ruary 1957. 

• OTS also publishes U. S. Govern- 
ment Research Reports, a monthly 
publication which lists new research 
reports as soon as they are released 
by the AEC. This publication may be 
obtained on a subscription basis from 
Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C. at 56.00 a year (53.00 
additional charge is made for foreign 
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engineers: 


Cessna's "NEW LOOK" 
provides greater opportunities 
than ever! 



write, 
wire 
or call 

Professional 

Placement 

Supervisor 

Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 


Lessna ... 


Our plan for continuous, controlled expansion— based 
on a healthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
"heritage” at Cessna— and, the new, two-story, 44,000 
square foot building illustrated below— designed exclu- 
sively and specifically for our engineers— can be your 




Ccssn 


You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
city ... a busy city . . . ideal for family life and 
recreation. The school system is excellent . . . with above- 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is our future! 

Opportunities available for 

• Airframe Design • Flight Test Engineers 


Engineers 
» Weight Control 
Engineers 
t Power Plant 
Installation Engineers 
(Jet and Reciprocating) 
• Airframe Stress 
Analysts 
I Compel i 


» Design Draftsmen 
» Technical Illustrators 


• Aerodynamicists 

ive salaries to qualified applicants) 

NON-CITIZENS WELCOME 
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AN UP-TO-EARTH VIEW OF THE FUTURE IN 
SERVO CONTROLS AND INSTRUMENTATION 

The Martin launching vehicle of the first man-made Earth 
satellite will be the opening gun of a new and endless age 
of exploration into space. 

There are many exciting new opportunities at Martin in 
the fields of servo controls development and instrumenta- 
tion engineering. 

If you are doing some down-to-earth thinking on this 
fabulous future you’d do well to contact J. M. Hollyday, 
Dept. A-12, The Glenn L. Martin Company, Baltimore 3, 
Maryland. 


M/mT-fAT 


UNUSUAL 
OPPORTUNITIES 
AT ARMA 



gggaaaaS 
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EMPLOYMENT OPPORTUNITIES 



They're doing big things at ^ 

good/year ai rcraft 



EMPLOYMENT OPPORTUNITIES 



I are you doing about the newest riddles in 

aerodynamics? Are you working on the frontier, '3!!HSSflE 
seeking solutions involving thermal heating and 
hypersonics? Or are you and your company 
just tagging along, aerodynamically speaking. Many .'^|U 
organizations, you know, have neither the ' 

facilities nor the mission to explore aerodynamics, 'V>^ni 

£4 and it’s no discredit. But it is a mIJ 

disadvantage to the aerodynamicist who’s cut out ^*§J 
for discovery. If that's you, investigate 
BUj gtf x; opportunities at Chance Vought to work beyond the 

borders of technical experience. Find 
out what the developers of the 1 ,000-plus-mph 
MW Crusader fighter have programmed for 

warn their forthcoming Mach 5 wind tunnel. If you can, 
arrange to visit Chance Vought for a 
ftSmBHlU personal interview. Or, for a confidential report 
our openings, write to: 


EMPLOYMENT OPPORTUNITIES 



My family enjoys M 









ay in strictest confidence to my friend, Mr. J. F. Heffinger, Supervisor of Salaried Personnel. 

5f:AC THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


AVIATION 
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EMPLOYMENT OPPORTUNITIES 


TWO [ Royal Aircraft Needs 

“ROYAL” : SUES EXECUTIVES 

OPPORTUNITIES 

WITH 1 essory for us to odd two high caliber sales 

ROYAL 

AIRCRAFT, 1 .VICE PRESIDENT- SALES 

Good opportunity for 
PILOT with 
flight safety 
background 

FLIGHT TEST 
SAFETY 
ENGINEER 

RESPONSIBILITIES: 

PRODUCERS OF . '“ P '"“""H."'."' buckgiuu.id uccc. 

j .regional SALES MANAGER 

FIVE-PLACE 

amphibian, ^ 

“ROYAL r™.-— — 

gull” -^E9L rz^v„r',;“:r ”" d ” r 

Royal Aircraft torp. Si,"™': 

■zrSr 

"bHisi'S;' 

B. s S3SiS'£fiw, 

NORTH AMERICAN 
AVIATION, INC. 

Columbus, Ohio 


GROUND FLOOR 

ENGINEER, AE ME 

• ENGINEERING 

AIRCRAFT STRUCTURAL DESIGN 

OPENINGS 

NUCLEAR POWER PLANTS 

It is a truism that history is only 
made by history-makers. No one 

AIRCRAFT CONTROLS FIELD 

when it comes to General Elec- 
tric's pioneering work in apply- 

SOUTHERN CALIFORNIA LOCATION 

propulsion. Many specialized and 
highly ciualified talents are en- 

opentdTpb^ 




welMound'^, e ^^cmrarMn| n with ' hydraulic 6 seno^dedgn 

| 

l 

w'nfdlonce , ropidly 9h '° ' hB P '^ Ln Pr ° ,0 ’ yPe S ’° 9e ' 

i^ P A N D* *1 D AH 0 FAL Ls!^1D A HO ^ 

SEUf “X’ ;r.-Xr=,5't::: 


'"“.d ,™*» .»» .b- 

'•*53 ! 

Box AW 1972, 125 W 41 St, NYC 36, N. Y. 

GENERAL ^ ELECTRIC 


EMPLOYMENT OPPORTUNITIES 



AEROELASTICITY 

AT CORNELL AERONAUTICAL LABORATORY 



EMPLOYMENT OPPORTUNITIES 


POSITION OPEN 

Young engineer, metallurgical, mechanical, or 
aircraft structural, for technical-administrative 
position in large, comprehensive, long range ma- 
terials project. Should like to write and edit 
technical reports, deal daily with engineering per- 
sonnel, meet new people, and assume some admin- 
istrative responsibilities. Will work directly with 
experienced technical personnel in informal, fast- 

\ Terrific opportunity for 

- r to take ^on^heat^ 

moving, congenial environment. Will consider ex- 
ceptionally qualified new graduate. 

“ i £| ' 

BATTELLE MEMORIAL INSTITUTE 

505 KING AVENUE COLUMBUS 1, OHIO 


IHfl 

ASS'T. CHIEF 
ENGINEER 

Major aircraft development and manufacturing firm located in 
midwest needs an outstanding engineer with executive ability to 
fill this key management position. 

Several years experience in responsible design supervision of air- 
planes or helicopters that have been successfully introduced into 
production is necessary to qualify. Salary open. 

Interested parties please send detailed resume in confidence to 

HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 

ENGINEERS 

YOUR 

ORGANIZATION 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 

REGIONAL SERVICE MANAGERS 



Travel^ out of and headquarter m ^Wichita. 

contact such men through an adver- 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 






WRIGHT- P&W 

ENGINES & PARTS 

R1820 
R1830 
R2600 
R2800 
R3350 




CORPORATION 


7139 Vineland Avenue, 
North Hollywood, California 
POplar 5-6202 

STanley 7-8374 



Remmert-Werner 

St. Louis Florida Toledo 
Lodestar DC3 Beech 


Immediate Delivery 


R985 R1340 R2000 

ENGINE WORKS 


HELICOPTER 

r— Modal UH-12B. Very low c 



FOR SALE 

EXECUTIVE DOUGLAS A26-B 



SUPER WIDGEON 


GRUMMAN GOOSE 


DC-3 

FOR SALE 

We are owners. 

LEEWARD AERONAUTICAL 
SALES, INC 
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SEARCHLIGHT SECTION 


Interior of N28C is attractively upholstered in brown broad- 
cloth and leather and Is in good, clean condition. Accom- 
modations seat IS, including two studio couches up forward. 


LUXURIOUS 

EXECUTIVE 

DC-3 

Radar and Auto Pilot— 
P& W R-1830-94 Engines- 
1350 H. P. for take-off 

Available for early Spring 
1957 delivery— this DC-3 is one 
of the most completely equipped 
and best maintained private planes 
in service today. 



RADIO AND ELECTRONICS EQUIPMENT: (1) I Bendix RDR-i Radar System with 
Chamberlain Dome; (2) 1 Sperry A-I2 Auto Pilot with Approach Coupler; (3) 1 Bendix 
TA-I8B V.H.F. Transmitter: (4) 1 Bendix RTA-IB H.F. Transceiver; (5) 1 A.R.C. T-ll 
V.H.F. Transmitter; (6) 1 Mitchell Airboy Sr. Transmitter-Receiver (battery operated); 
(7) 1 Collins 5IR-3 V.H.F. Communications Rcc. (spare nav.); (8) 1 Collins 51R-3 V.H.F. 
Nav. System with R.M.I.; (9) 1 Bendix MN-85BB V.H.F. Nav. System with R.M.I.; (10) 2 
Bendix MN-31 L.F.A.D.F. Rec. with Dual lnd.; (11) 1 Bendix RA-10 L.F. Range Rcc.; 
(12) 2 R-89 Glide Path Rec.; (13) 1 Bendix MN-53 Marker Rec.; (14)1 Sperry H-3 
Electric Horizon. 

AIRCRAFT EQUIPMENT: (1) Goodyear single disc wheels and brakes including super 
DC-3 Axles; (2) S-200 Janitrol heater and ground blower (rate output 200,000 BTU); (3) 
Metropolitan air stair door and large baggage compartment door; (4) Fuel dump chutes; 
(S) Rudder servo tab modified for 1 350 take-off H. P. ; (6) Ring cowls modified for R- 1 830-94 
engines; (7) Right and left manual shutoff valves in nacelles; (8) Flasher beacon installed; 
(9) Bendix direct cranking starters (type 36EOO); (10) P-2 General Electric 200 amp gener- 
ators; (11) Prop, alcohol supply tank 25 U.S. gallons; (12) Right and left fire detection 
system (Edison); (13) Right and left engine completely acroquipped; (14) Right and left 
fuel flow transmitters; (15) Flares. 


2000-HOUR AIRFRAME INSPECTION 


In the 2000-hour airframe inspection made 
800 hours ago (April 22, 1955), the follow- 
ing work was done by Aero Trades, Inc.: 
Removed left and right outer wing panels, 
outer wing attach angles and doublers in- 
spected in accordance with part A, para- 
graphs 1, 2, and 3 of airworthiness directive 
39-24-1. 

Part C heavy doubler installation previously 
complied with. Part 1, paragraph A, accom- 
plished in accordance with Douglas Dwg. 
5406787 (Installation of Witness Holes) and 


the skin was found to be free of cracks in 
center section. 

Outer wing and center section cleaned, in- 
spected and repaired as necessary. All four 
fuel tanks removed for inspection, right and 
left rear tanks reskinned with .05 1 material 
instead of .040. 

Landing gear and tail wheel assemblies re- 
moved for complete overhaul and magnaflux. 
Complete hydraulic system and units over- 
hauled and converted to dual hydraulic 
pump operation. 


WRITE OR 
CALL TODAY 


For further information on this outstanding executive plane, write 
Captain Robert Smith, c/o Kvdner Agency, Inc., 575 Madison Ave- 
nue, New York 22, N. Y. Or call Teterboro Airport, Hasbrouck 
Heights, N. J.— ATIas 8-0306 ond ask for Captain Smith of N28C. 


The following records 
are current as of 
Nov. 30, 1956 



Engine: R-1830-94 (Engine Works) 

Left Engine Serial No P-146166 

Lett Engine Total Time 

Lett Engine Time Since 0verhaul:..2IS:00 

Propeller: 23E50-473-6565A-18 
(Babb Co.) 

Rignt Prop. Serial Kc P334IS 

PigM Prep Total Time... iS&i-CO 
R gnt Prep. Time Since Overneul. 310 03 

Propeller: 23E50-473-656SA-18 
(Babb Co.) 

Lott Prop. Serial No NK70612 

Loft Prop. Total Time: .......1568:00 

Left Prop. Time Since 0verhaul:...,310:00 


AVIATION WEEK. December 24, 1956 





SEARCHLIGHT SECTION 



SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 

CONNECTORS 

STOCK DELIVERY-AUTHORIZED DISTRIBUTOR 

BENDIX CANNON CAGE IPC WINCHESTER 
HAROLD H. POWELL CO. 


AVIATION INDUSTRY YOU SHOULD 
INQUIRE ABOUT THIS SECTION I 



FRIENDSHEI 

l-i 


TO WASHINGTON- BALTIMOI 


1 E h 


PAN-MARYLAND 


SALE OR LEASE 


(ED 


TIMMINS AVIATION 

LIMITED 

Montreal Airport, Montreal 


NAVC0,sm 

DEICER BOOTS 


MERRY CHRISTMAS To All 

and best wishes for 'fifty-seven 
JOHN B. ROSENTHAL, INC. 


Weather Eye 

ISSlr Flight RADAR 


WANTED 


WANTED 

GRUMMAN GOOSE 

SEND COMPLETE INFORMATION AND PRICE TO 


"Opportunity” Advertising: 
Think 

"SEARCHLIGHT" 

First 
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LETTERS 


Limit to Spending 

Why do you have to be so intemperate 
in your editorials? I usually agree with 
them, but as an economist I must protest 
against your sometimes determined efforts 
to close your eyes to any legitimate point 
of view opposed to yours. 

Concluding your last editorial (AW 
Dec. 3, p. 21 ) , which I thought was gen- 
erally excellent, you say: 

“We earnestly hope that the military 
policy and budget debate for Fiscal 1958 
will be conducted with genuine realization 
of the defense needs of this country and 
its allies for survival rather than as a 
routine bureaucratic budget exercise whose 
only goal is a tidy fiscal accounting." 

Now this is grossly unfair in implication. 
There is and has to be a limit to defense 
expenditures somewhere, just as to every- 
thing else. Some people put them lower 
than others, that's all. But 1 assure you, 
most of them are thinking in terms of the 
overall good of the country*. And for that 
matter, there probably are proportionately 
almost as many bureaucrats in our own hi 

I think it docs our cause harm to affect 
to regard everyone who wants to spend 
less on defense than the most liberal-minded 
character as somehow little and petty. I 
think real statesmanship calls for a broader 
point of view*. 

Stephen B. Miles, Jr. 

California Div., Lockheed Aircraft Corp. 

Exception Noted 

In your issue of October 22, page 68, 
there is an article entitled "Nike Powcrplant 
Details Revealed*’ to which the principal 
engineers in our Liquid Rocket Division take 
exception on a factual basis. 

article whether it is merely a report of a 
paper read at the American Rocket So- 
ciety's recent Buffalo Meeting or whether 
some of the statements are those of the 
Aviation Week writer, the general impres- 
sion leaves Aerojet-General in an appar- 
ently unnecessary unfavorable light. 

The statement to which our people take 
principal objection is in the second para- 
graph which states that “Bell (Aircraft) cur- 
rently is the only source which satisfies the- 
re-vised Nike specifications.'' The actual 
record is as follows: 

A. Aerojet-Ceneral is at this time fabri- 
cating. testing and delivering thrust cham- 
bers for use on the Nike missile which 
meet the latest requirements of the pro- 
gram: this includes weight, performance, 
durability, reliability, etc. 

B. We are continuing to produce cham- 
bers at the same rate as in the past and have 
to date supplied approximately 70% of all 
thrust chambers for Nike. 

C. For the past ten years we have been 
part of the Nike program as contractor to 
Douglas. Western-Electric and Arms* Ord- 
nance. During this time there has been a 
progressive cliauee in missile requirements 
which has been met by improved AGC 


Aviation Week welcome* the opinion 
of its readers on the issues raised in the 

letters to the Editor, Aviation Week. 

330 W. 42 St.. /Yew York 36. /V. >. 
Try to keep letters under 500 words anil 

not print anonymous, letters, hut names 

product. Over this period several major de- 
sign evolutions have been made, each of 
which has been qualification tested and 
placed into quantity* production. 

D. The present AGC design is considered 
to achieve an optimum balance of high re- 
liability, low weight, efficient performance 
and low manufacturing cost. 

I know that because of the prestige Avia- 
tion Week enjoys, and your personal devo- 
tion to stating the facts as accurately as 
human frailty permits, you will welcome 
this comment. . . . I assure you there is no 

George E. Pelletier 

Director of Public Relations 

Aerojet-Genera! Corp. 

Azusa, Calif. 

(Further research by Aviation Week con- 
firms that Aerojet is also meeting the latest 
Army specifications for Nike boosters in- 
cluding -50F starting capacity. — En.) 

$500,000. Not $50,000 

On page 104 of your December 3rd 
Aviation Week- issue wherein under “Ex- 
pansions. . . .“. you indicated Aircraft 
Radio Corporation has opened its new 
$50,000 engineering laboratory. This 
should be $500,000. 

A. W. Parkes, Jr. 

Vice President 
Aircraft Radio Corporation 
Boonton, New Jersey 

Copilot vs. Engineer 

I have been following the series of letters 
you have printed in answer to the letter 
from United's co-pilot/flight engineer/ jack 
of all trades, with considerable interest and 
a feeling of wonder that no one has pointed 
out the most important and obvious flaws 
in the position of ALPA on this matter. 

Several years ago, co-pilot trainees re- 
quired from 400 to 1.200 hours of multi- 
engine experience. Today any 21-year-old 
male who can pass a first class physical and 
get a commercial pilot's license with 165 hr. 
of Piper Cub and/or P-51 (Parker 51) time 
is good co-pilot material, even though his 
total experience in aviation may cover only- 
two or three months. Accelerated training, 
check rides .and emergency procedure drills 
can never replace the instinctive and split 
second comprehension and decisions required 
in an emergency situation. The only* way 
this knowledge and judgment can be ac- 
quired is through years and hundreds of 
hours of experience. It takes two or three 
years to even begin to comprehend the com- 
plexity of the average routine flight, to say 


nothing of the non-routine flights that occa- 
sionally make headlines. 

The ALPA is well aware of this fact and 
therefore hopes to flight condition the fu- 
ture co-pilots by allowing them to usurp the 
flight engineer's job for a year or two before 
they can move up to the co-pilot’s job. 
What the ALPA fails to, or refuses to, 
recognize is that they cannot hope to raise 
their pay while lowering their standards for 
acceptance into the profession. Airline 
piloting is undoubtedly the most underpaid 
profession in the transportation industry, 
but the airlines will never pay more money 
for less qualified pilots. The standards must 
be raised before the pay can be raised. 

The threat of pilot lay-offs due to jet 
equipment is an empty threat at best. Sev- 
eral "thinking" captains have told me that 
unless the flight time limitations on jets is 
changed from hours per day. week, month 
and year to a mileage limitation (25,000 
miles per month is the average figure given), 
there will be sufficient openings created at 
the top of the list to protect the men on 
the bottom of the list. Flying 20 or 25 
days per month does not particularly appeal 
to most of the senior captains who could 
earn as much or more at some less tiring 
job. The lie of jet aircraft simplicity is 
based on the false premise that simplifying 
the theory* of thrust development simplifies 
the aircraft as a whole, while ignoring the 
greater complexity of the accessory and 
utility systems required to adapt the jet en- 
gine to a workable aircraft. The complexity 
of the jet aircraft will require better trained 
and qualified flight engineers with a broader 
understanding of the basic workings of the 
various units in each system and this under- 
standing can only be gained by working with 
and on these units. The skilled A&-E me- 
chanic constitutes the only source of future 
flight engineer material consistent with 

Jet aircraft will not minimize the job of 
any crew member but rather will magnify 
the importance and skills incident to each 
crew member's job. The unprecedented fuel 
consumption rate of jet aircraft will elimi- 
nate holding time forever and will require 
earlier and more critical decisions concern- 
ing alternate destinations. It will force upon 
the airline industrv a revolution in thinking 
of greater magnitude than the changes 
brought about by the increased speed and 
the increased investment per aircraft. Jet 
aircraft can either make or break an air- 
line, depending on the solution of many 
problems that are not known or understood 
at this time. If the captain is to continue 
as the commander of his aircraft, more and 
more of his routine work must be delegated 
to the subordinate crew members to allow 
him sufficient time to reach the decisions 
required of him. 

Now is the time for ALPA to look ahead 
and come up with some important ideas 
for furthering the interests of the industry 
as a whole, because if ALPA misses this 
golden opportunity it may be the last chance 
they have to aid or influence the industry- 
in anv important way. 

II. M. Ledet. Flight Engineer 

Belhnore. New York 
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LEACH 


CORPORATION 


Leach is staying ahead of new design re- 
quirements to give you reliable, precision 
performance under the most severe flight 
conditions: 

RESISTANCE TO GREATER SHOCK AND VIBRA- 
TION— Leach exceeds MIL specs in ability to 
resist vibration and shock . . . 

DEPENDABILITY AT HIGHER TEMPERATURES- 

You get unfailing performance at tempera- 
tures as high as 120°C. ambient . . . 
SPACE-SAVING DESIGN -Leach system- 
designed relays feature square cans, give you 
20S more relays in the space required by 
round cans . . . 

OUTSTANDING RELIABILITY— Quality control 


sure contaminant-free relays because of 
Leach's leadership in the field of contamina- 
tion research and development. 

Leach offers a family of avionic relays which 
are more than a match for the accuracy de- 
manded by today’s . . . and tomorrow’s air- 
craft and missile systems. That’s why you 
find designers depending more and more on 
Leach when system reliability is vital and 
components must not fail! 


LEACH RELAY DIVISION 

5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES 


AS. AND CANADA 



Lockheed's F-104 Starfighter. . . 
the fastest combat aircraft known 
. . . another of the star performers 
in the Air Force's famed 
“Century" series. 


• . 

Servomechanisms’ Relative Wind Transducer. .. provides 
angle of attack and stall warning data. This precision 
instrument selected for use in the Starfighter is 
extremely accurate, rugged and reliable, an excellent example 
of the advanced equipment Servomechanisms 
builds for today's high performance aircraft. 


WESTERN DIVISION, Hawthorne, California 
EASTERN DIVISION, Westbury, L. I., New York 
MECHATROL DIVISION, Westbury, L. I., New York 
MECHAPONENTS DIVISION, Hawthorne, California 





